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General Description and Limitations 

1. The plan presented i s  an overa l l  plan f o r  the  
organization and u t i l i z a t i on  of mznpower, equipnent, and f a c i l i t i e s  
t o  a c c o ~ p l i s h  t h a t  port ion of the mission of Redstone Arsenal now 
assigned to the Rocket Development Division of the  Ordnance Kiss i l e  
Laboratories. This plan considers a l l  necessary functions required 
t o  f u l f i l l  the r e s ~ o n s i b i l i t i e s  of the  divis ion.  A s  presented, it 
is  contingent upon obtaining the  help, p idance ,  services  and co- 
operation of the  other  un i t s  of Ordnance Missile Laboratories and 
the  other  agencies of Redstone Arsenal t o  the  maximum extent  consis- 
t e n t  with assigned respons ib i l i t i e s .  s f f o r t  has been made t o  r e t a i n  
mzximum f l e x i b i l i t y  without s a c r u i c e  of the' supervisory author i ty  
necessary t o  consumate complete respons ib i l i ty .  !he r e s u l t  is a 
general plan based on funct ional  organization: the  r r o j e c t  o r  product 
breakdown i s  used t o  insure adequate supervision and continuity of 
p ro jec t s  and prograns within t h i s  funct ional  framework. 

2. T h i s  plcm is  only as general as the  current ly  assigned 
mission. It contemplates changes i n  schedules and workload, the  
completion of assigned projects,  the  introduction of new  project,^, 
and the sh i f t i ng  of emphasis r?rj.tl!in the  framework of the s t a t ed  
mission. It 4.s not intended t,o be adaptable t o  major  changes i n  
objectj,ve. It i s  not  a mobilization o r  standby operations plan, 
but is  a day t o  day xork plan. 

3. Sj.nce the  divis ion is  i n  the  s tages  of i t s  f i r s t  
growth, i n  an a c t i v i t y  new t o  the  establishment as d e l l  as t o  most 
of t h e  personnel, e f fo r t s  Fave been made t o  a r r i ve  a t  schedules and 
growth r a t e  t ha t  should r e su l t  i n  balanced acquis i t ion of people, 
equipment and f a c i l i t i e s  a t  a r a t e  commensurate d i t h  t he  acquis i t ion  
of special ized knowledge and experience. Separation of budgetary * 

controls,  t i m ~  l n g  between budgetary requests and rece ip t  of funds; 
uncer ta int ies  in the  time of a v a i l a b i l i t y  and amount of lunds f o r  
a specij ' ic purpose, d i f f i c u l t i e s  i n  recruitment of personnel, and 
controls  on employment a l l  tend t o  make prediction d i f f i c u l t .  These 
uncer ta int ies  emphasize t he  importance of a long range plan adequate 
t o  insure t h e  capabi l i ty  of fu l f i l lment  of the e n t i r e  assigned 
mission a t  a reasonably c lose  future  date .  The plan must be flexible 
enough t o  meet contingencies a r i s i ng  from an  uncertain and changing 
program y e t  be sufl ' iciently {ietai led t o  take advantage of aqy oppor? 
tunity f o r  strengthening the  division6 a b i l i t y  t o  perform i t s  r e -  
quired functions. + 



4. Separated port ions of t h e  overa l l  plan form various 
sub-plans sach as: a plan f o r  acquis i t ion of f a c i l i t i e s  f ~ o m  
the  I1MCA* budget; a plan f o r  ~cqu j . s i t i on  of equipment from the  
IfSupply FrogrmU budget; a plsn f o r  improving f a c i l i t i e s  by use 
of trRepairs and r J t , i l i t i e ~ ~ ~  funds; a plan i'or acquis i t ion of 
personnel; a work progrm; an on-the-job t ra in ing  program; etc, 
These sub-plans cannot s tand alone: , they ?.re contingent on a 
balanced growth of personr-iel, eqv.iyment, f a c i l i t i e s  and programs. 
The separation of budgets and budgetary controls must not obscure 
t he  mission and the  requ-irement, f o r  a t t a in in?  t he  assigned objec- 
t i v e s  as economically as 1s possible. 

. ?asis  f o r  Planning 

1. Two re la ted  statements of purpose form t h e  bas i c  
c r i t e r i a  f o r  deter-irLing the  effectiveness of  the  Rocket Develop- 
ment Division. hach of t h e s e  has been s ta ted  in many forms-de- 
pending on t h e  srecFfic  order es tabl ishing o r  reiterating policy, 
They a r e  res ta ted  here t o  cive a convenient check 1J . s t  t o  be used 
t o  determine whether each of these importznt functions may be most 
e f f i c i en t l y  executed wi th  the implements provided by t h i s  plan. 
These statements 01 purpose a r e  a l so  a c r i t e r i a  t o  be used to  t e s t  
the  de s i r ab i l i t y  of a l t e rna t ive  p l ans  o r  chances t o  the  plan 
p r e s c ~ t e d .  mese statements ore f i r s t ,  t h o  important funct ions  of 

arsenal (herein  lirclited t o  those a ~ p l i c a b l e  to  research and 
developnerit work) and second, i.hc spec if ic mission of t h i s  division.  

2. The important research and developnent functions of 
an arsenal  are: .. 

a .  To es tab l i sh  and maintain Ordnance leadership 
i n  s c i en t i f i c ,  engineering, production and manage- 
nent a c t i v i t i e s  so the  techniques required f o r  
rapid  develo~ment and increase i n  production of 
weapons i n  time of' emergency w i l l  be available.  

t?. To insure  t h e  conti.nuous research and development 
r e p i r e d  t o  pu t  superio:- weapons i n  t h e  hands of 
t h e  t . r~op3  i n  time of war. 

c. To nrovtde t'ne s p e c i ~ l i z e d  technical  knowledce 
required t o  'nitsate,  d i  rect ,  evaluate and super- 
vise the  w w k  of contractors i n  the f i e l d s  ;?eculiar 
t o  wes?ons t.echnology . 



. - 
- .-- 
U' d. To t r a i n  a nucleus of c iv i l i an  and mili tary 

*personriel t o  be available t o  expand the arsenal 
ac t iv i t i e s ,  and be available to  a s s i s t  industry 
i n  time of mobilization. 

- e. To investigbte development trends i n  a l l i e d  
f i e l d s  of c iv i l i an  ende~vor, and i n i t i a t e  tha t  - research and development required t o  exploit  . . 
advances i n  technol~gy by a ~ p l i c a t i o n  of the 

- increase in knowledge to  weapons development 
o r  production. 

f .  To tal& appropriate action to  estsbl ish special  
procedcres required i n  the in te res t  of com- 
plet ion of the development and i n i t i a l  produc- - 
t ion  of urgent and c r i t i c a l  items. 

. To keep the technology of weapons design and 
production a l ive  i n  time of peace. 

3.  'kc mission of tine Rocket Development Divishn is: 

a. To function a s  the principal research and 
development ageRcy of the Orcinance Corps f o r  
f r e e  rockets, rocket propellants, and jatos. 

b. To design, develop, fabricate,  a d  t e s t  rockets, 
jatos, rocket launchers and/or components 
therefor, a s  assigned. 

c.  Po nairitain close association with sc ien t i f ic ,  
educztional and inciustrial organizations to 
insure complete cognizance throughout the 
f i e l d  . -- 

d. To exercise technical supervision and coordina- 
t ion over Ordnance Corps Research and Lievelop- 
ment projects a s  assigned. 

. The statements of purpose re i te ra ted  here a re  of a 
nost general nature; hence, they a r e  so nnderdefined tha t  they do 
not indicate a specific organization o r  plan. Research and Cevelop- 
ment projects a re  funded by Research and Development Orders which 
specify technical objectives. Uti l izat ion of Research znd Develop- 
nent funds i s  fur ther  l imited by requirements established by Ordnance 

. . 



. 
C--= --..~btee 4. Action and specified i n  Ordnance Committee Minutes. , .  . . . 
This procedure f o r  i n i t i a t i o n  of a c t i v i t i e s  tends t o  obscure , .  
*e basic  ;:urposes of t he  organization; s6 there  e x i s t s  grave 
darger t h a t  t he  management may become so absorbed i n  the  d e t a i l s  , . .  ' 

of s ~ e c i f i c  projects  t h a t  important functions of the  basic  program 
a r e  consequently neglected. The danger of neglecting an important . 
fu r c t i on  can be minimized ty a sound overa l l  plan supplemented 
by conprehensive planning and ca r e fu l  progrkmming of s p e c i f i c  . * . 
projects .  r r o j e c t  plans must be reviewed f o r  compliance with the  . , 

assigned mission as well a s  the  specif ied object ives  a t  t he  time 
of i n i t i a t i on ,  and accomplishments-must be checked against  the  
schedule and object ives  a t  spec i f i c  periods. Cureful  programming 
acf reviev of projects  w i l l  indicate  compliance with the  s t a t e d  

- ~ ' ~ o s e s  of  t he  divis ion a s  well a s  the  effect iveness  of the . . 
br3rk 2ccox~l ished.  Thus t he  research and development functions ; - 
of a3 =serial, together c i t h  t he  Kission of the  Rocket Development ' : . 
3ivision,  and t h e  specif ic  project  object ives  become the  standards ,' . 

- .  'q i2iich achievenents may be measured. J 
I 

. . 
5. 'ib provide weapons and equipment having improved 

~ r L Z o ~ z n c e  ard increased r e l i a b i l i t y  a t  reasonable o r  reduced 
cost ,  good design, superior propellants,  advanced metal lurgical  . , 

asd fabr ica t ion  practices,  sound i n t e r i o r  b a l l i s t i c s  and r a t i o n a l  
ex t e r i o r  b a l l i s t i c s  rrust be developed and applied. This s t a t e -  , 
z e f i  i np l i e s  the  twes and qua l i f i ca t ions  of required personnel, . ,  
t h e  general k i rds  of equipment and f a c i l i t i e s  necessarj,  as well 
as the  a c t i v i t i e s  of t he  divis ion.  The geography and ex i s t ing  
?mildings and u t i l i t i e s  .oT Redstone Arsenal  account f o r  most of : . ' 

> .  
! 

t h e  other f ac to r s  determining t he  plan. . . 
. i  f 

III GEI4ERt:L EACKGRCUh5 

A .  Definit ions 1 .. . 
;J - 

1. To avoid conrusion- sthe in te rpre ta t ion  znd applica- : 
t i on  of the context, some de f in i t i ons  of comqon terms a r e  presented. ' 

< '  . - .  
1% def in i t ions  used ir.  t h i s  repor t  a re  not stated to i rA t i a t e  I 

. .1 - 
~ r ~ m e n t s  cver r igor ,  philo,lol);y o r  semantics, nor specui;.tions 

- t  s j 3 ~ t  t e r ~ i n o l o ~ g .  iiecognit i on  of the' scope and ljxits of ihe de- 
f i ned  terms should f r e e  t h e  atterit,iori of the  reader, thus ~ . e rmi t t i n& 
concentration on the f ornulation of the  plan. 

a. Eocket Development Division: 
R e  orgz.nizat-ion which works as a whole t o  prose- --- cute the complete iunctlons now s t a t ed  o r  inp l ied  



- 

i n  t h e  mission of Ihe Rocket. Ue~rclo~ment 
D i v i s j  on. The l i m i t s t i o n  is inipcsed t h a t  
f'urLctions riqv assjqned t o  o ther  o r~a1 : i za t iona l  
setpier,ts ,411 be conducted ir. a mznner which 
w i l l  xake undesirable t h e  dupl icz t ion of these  , 

ef fort,s !ly t h e  2ocket Developq!ent ~ i v i s i o n .  
The t i t l e  v i e d  f o r  t h e  org&niza.tion is not 
hgortant  except i n  so f a r  as  i t  denotes . . -  
functions.  The present  fuilct.5 or.s snd scope 
of work a r e  no?. i d e n t i c a l  t o  those assigned 
t o  i ts  ~ r e d e c e s s , > r s  "The Research- and Develop- - 
xent I> iv5 .~ ion~~,  ItThe Crrlnancc hocket Centeru, _- . - , 

9r "The Xwket ilevelopment Orour of  the  Tech- 
. n i c a l  and Lngineering Bivision" . This i s  a 

.- . ciynzniic orgar,izati on and the t . i t l e  embraces - ,  - 9 

t50se chantes w i t h  t i n e  which a r e  consistent, ., 
~ji t1-i  t h e  "Sasis i'or I ~ l n n r ~ i n .  '' outlified i n  t h e  
" I n t r o d u c t i ~ n ' ~  01 tiiis repor t .  To r e i t e r a t e ,  ,.*_, . 
we are usirt.; .I te function21 ckf h i t i o n  o f  , . $ .  

orcznizat ion as & whole f o r  a s ~ e c i f i c  mission; 
b%ich carmot t e  conple te ly  presented on an . ., ' .  
l tOr~ar? iza t ion CS:artlf o r  i n  an llOr&anization 
Plans21 " . 

b. E e s e ~ r c h :  
- The continuous yrocess of s c i e n t i f i c  j r ~ v e s t i -  - ' 1  

?st ion t o  d i score r  2nd es tzb l i sh  new sc ientFf ic  ".', 
f s c t s ,  i ecl:nic;l.res, and physics1 re la t ionships .  
Sirice all r&earch conducted by t h i s  d i v i s i o n  
is di rec ted  tok~ard t h e  em3odjment of new ideas  
i n  wapons o r  e the r  Ordnance mater ie l ,  or i n  
the  rnoterials, techniques, metllods c r  ~ r o c e s s e s  . I 
used i n  prod:~cti on f o r  t h e  y u r ~ o s e .  of si.?plify- ! . _  j .' ,', . ' I 
i ng l q - i s t i c  o r  t a c t i c a l  p r o b l e ~ ~ s ,  no considera- , ,- . - i 

, . tS.on i s  yj-.el tofundar;ent .al  cJr Sasic  research.  " ' ' + '  ' 
r =  

Zupportjrq and ayp l i ed  reseerch a r e  terms ~ M c h  si , : . . . , 

. w j l l  be ir.c!iscrimir:ately used Sn this re2or t :  . .  I 

the re  is  no c o ~ v e n i e n t  method of predic t ing . -t  . 
. ..+' where o r  "rhen mrk tha% s t a r t s  as one of t h e s e  

c l z s s e s  st11 c u l a i n s t e  A S  the other .  . ;.;5 . - .  . .  
. , -4 . : , 

c. Devclopnent : - t , 
Tke a p p l i c a t j  on  of known fac ts  t o  t h e  c r e a t i o n  '" % - 
of Eei; o r  inproved m a t e r i e l  ormethods. 

4 . . 

i 
j 

6 
. . 

I 

i 
i 

1 .  

. . 

. . 
5 

, 





3. Becruitment of t h e  best  ava i lab le  persome1 must 
kk re i rxorced by continuous on t he  job t r ~ i n i n g  of both formal 
d informal natures. The informal on the job t r a in ing  must be 
z continuous &i ly  t&sk  of a l l  supervisory personnel, The 
-7ciz l  technical  t o l e n t s  and apt i tudes  of the  b e t t e r  professional  

- a technical  people must be transmitted t o  those working a t  a 
3-er l e v e l  by planqing and assigning tasks  i n  a way t ha t  w i l l  
L z s  t he  working contacts required t o  broaden the outlook, 
~ k d q p u n d  ard experience a t  e v e v  l eve l  of employment. Those 
L z  technical  t r z in ing  mt not be permitted to stagnate and 
f a  behind progress in t h e i r  f i e l d  of spec i a l i z a t i o i~  but must 
'be given assignments t h a t  -xi11 force  acquis i t ion of knowledge 
'at w i l l  keep them abreast  of new developinents and encourage 
03&~1 contributions.  Ordnance b e h g  specia l ized must t r a i n  
Z*ts personnel and replace~ients  i n  i t s  pecu l ia r  spec i a l t i e s .  

& Personnel i n  a posi t jon t o  a f f e c t  t h e  work of 
a r t r z c t o r s  by supervision, coordination, advice, d i r ec t i on  o r  
-&tion lrlus t have adewa te  infornation, knowledge, background 

---A 
. -, good judgment t o  insure the  be s t  e f f o r t s  and optimum r e s u l t s  
- Imp the  work of the  contractors:  2s a minimum requirenent, they 
&odd 'nave no aeverse z f f ec t s  upon h i s  work, The dangers re-  

- saLti?g from  asd direction, irrposition of 1:rnecessary o r  meaning- 
125~ t a sks  and procedures, the  inposi t ion of needless con t ro l s  i 

L- l f i i t a t i o n s  are so g a v e  t h a t  only the bes t  q u a l u i e d  I 

re-oz'el avai lable  shocld ke  u t i l i z e d  ns pro jec t  engineers. I 
a 

Fzmfect engineers nust  be se lec ted  f o r  o r  trained t o  have a I 

=cmugh knowledce of t h e i r  limitations, a neturely  cooperative " 
=;roach to  t h e i r  work ,!ith the wntrzc tors ,  a knowledge of the  - 
'st sources of in fomat ion  and advice, and those q u a l i t i e s  of 
pzzsonality %hich w i l l  ea rn  the respect  and bes t  e f f o r t s  of the  a '  

c = ~ ~ ~ z c t o r .  The personnel carrying on t h i s  function must be I 

-ex schooled i n  per t inent  policy 2nd must understarid and . . )  

~ q u l o o u s l y  observe :rood e t h i c a l  pract ices .  Since policy has q 

'5es zrd is to  accomplish t h e  end item p roduc in~  port ion of t h e  
=sS@ work t k o u ~ h  ~ o n t r i ~ c t o r s ,  it is e s sen t i a l  t h a t  contacts  - 
d r q r e s e n t z t i o n  of the  arsentil with t he  contractors be the  
xcs te f i ' ec t ive  possible. It i s  e s s e n t i a l  tha t ,  using the proper ' 

c%-als, the project  engineer demand acd receive t he  maximum 
'9'i,> *at t h e  zrsenal  srld tile Ordnanc'e Corps as a i~h0le  can give ' 
- - -- - 
-L-  

? 

5. To es tab l i sh  and na in ta in  Ordnance leadership i n  
x=%-Sic, engineer ifig, production and management a c t i v i t i e s  
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z.? t o  insure continuous research ar.d development required t o  - , , , -$ 

, .. 
. ,-. .. ' . . , ' i  Ft s u ~ e r i o r  ordnance i n  the  hands of t h e  troops, it' is  . . $ . ,  

< 1 . , t  
ssenti21 t h a t  some research and development be continuously , - *, . . r.' 

-4 -ucted 5y government employees using government fp.c3 l i t i e s  l j  ; * : .  : . -  . I  ~ t - ~ z s t  to the  minimmi extent  required to t r a i n  personriel i n  - . , . . 
' . I ,  

&2e s p e c k l i z e d  knowledge required t o  i n i t i a t e ,  d i r ec t ,  evaluate . ,, : - : - j .  
\ ~ ' d  s- perv vise the  work of contractors.  Further, i n  0 r d e r . h  be . I :  , 

2 a *si t ion t o  economically and rapidly  expand t h e  number of .- I . .  
. .: *: 

eclztractors engaged i n  weapons developnent i n  t h e  of emercency, . '  '. r -. - - . . . 
-Y aFpezrs advisable t o  e r ec t  c e r t a in  spec ia l  f a c i l i t i e s  t o  be ... : , I  - 1 . .  1 . r=ed by career  federa l  employees. To t ake  appropriate ac t i on  ,; . i 

- ,  
to es tab l i sh  spec ia l  procedures required i n  the i n t e r e s t  o f  . , . . :  , , - . .? 
=-letion of the  development and i n i t i a l  production of urgent , .  I ,  

- , '  ; a6 cr i t . ica1 items, personnel t ra ined  i n  research and develop- . 9  I 
z n t  techniques togethex witin the proper t o ~ l s  and f a c i l i t i e s  . - . , , . .  L I.: 

=e required. I n  the  i n t e r e s t  of econorpr of' t i m e  and personnel .: , ,  , v .  I 
r;, same organization must be avai lable  to a i d  t h e  project  - I . -. t I 

exggeer and t h e  contractor -&en unforeseen d i f f i c u l t i e s  o r u  k .: . .' i - *.. .. 
&sic of knowledge a ~ i o e  i n  t h e  course of  a project .  . .  . . ','+ ' 

, . 
. -. 

i 
I 

$ , , - . c  . i C. Facts Leading t o  Plan - ! ,a . . - .  I 
. 

1. Since t h i s  repor t  presents one l a n  f o r  the  E 
.. 

- . 
*. 

i 
tz:oqlishment of t h e  mission of the Zocket evelopment Divf- ' v .  ... i 

7 '  , .  1) r '..i 
s k n ,  only t h a t  por t ion or' t he  h i s to ry  of the a r sena l  which is ,- ,'- I 

c > , 2 .:#., - 1 ~X-ec t l y  per t inent  to  the  f o n u l s t i o n  of t h i s  plan w i l l - be  . . .  . . .,  , , . t  

.i .? t' .- i Fesentea i n  t h i s  section. A s-sbsequent sect ion i s  devoted t o  - I I . ", ' , . I  - 4 
z r o r e  complete h i s t o ry  wiiich indicates  how and when thcrc  were . I 

7 '  . i' 
L i q e s  i n  o r  deviations from t h i s  plan, ar,d why t h i s  conplete . 9 , ':: ... 

a .. 
- * -  . ' . > , . . .- , 5. -A was not previously ?resented. , -  I , 

. <  
, II 

, - " ~ 5 ~ .  , ;;..'-< 
I I 

. , + .  a I 2 .  I n  19118 the  ciecision was nratie i n  t h e  Cffice of t,ke .'.' . ' ' 
-9--2 -- 8 '  . :  i. 

2 8 of Ordnance t o  ass ign t o  ~u: arsenal, a s  its prinary mission, . . , . , a  . '-  z s e z r c h  a d  .development a c t i v i t i e s  ' in-the f i e l d  of rockets, . , , . _ - - -  ... - 2 i 
, . 

jzks and rocket launchers. A t  t h a t  time the roske t  research - . . -  r . . S' 

& development program necessary t o  produce the weapons required -4 . ..". i i ; .  1 :: ",he Ansly and A i r  Force was slzffering from delays caused by , 
t .  , -.': , . I 

I .  
! 

=f ic ien t  personnel and inadequate f a c i l i t i e s .  The por t ion ' 4. . .> 

25 the required work then being ~ccoxp l i shed  was i n  profress f,., ' . :. 
z: the Office of the  Chief of Crcinance, O.?DTU, P j  cztinny ~ r s k n a l ,  . r . ' .; . I - 1-zck Islard, and. Aberdeen Proving Grounds; however, the r~agnitude ~3 . : - a -  r I .. zz *e ~ c r k  bejng delayed was too p e s t  t o  llrarrant its concentra- . 5  . .  
- - - - 2t 2 1 ~  of those establishments. Study indicated t h s t  t he r e  , .. ! 
-m so re  su i tab le  f a c i l i t i e s  t hz t  coulc! 5e a d a ~ t e d  to  t h e  conduct . ,  

I 

:. * 

. I . .  

9 
i .  

'b 

. . . . 
2 ,  

& % 



p~ d- -,.- ---reti resezrch m d  development work a t  Redstone ~ r s e n a l  , ,  - . , I (  . b . 
--- 2 cUL zry o t h e r  governnsnt-owrx?d s i t e .  Huntsville Arsenal, 
2 c-kss I1 i n s t a l l a t i o n  then,under t h e  ju r i sd ic t ion  of the  - I 

-f, Chexical Corps, 1.5th boundaries common t o  Redstone 
:=serzl, uas in the process of being l iquidated.  .By consol- 
Z S t i o a  of these  properties, adequate la nd would become ava i l -  , . \ .  & .  --. 
2 Z e  f o r  t e s t i n g  and r a g e s .  The locat ion being s t r a t eg i ca l l y  

$ ,  z-2 renoved f r o 3  t he  cos s t  l i n e s  ard avai lable  manpower i n  
*e r i c i n i t y  a ~ p e a r i n g  adequate, t h e  decision was made t o  < .  

zssSgn t h i s  n i s s ion  to Eiedstom Arsenal. , .  . - . 
: -  , - .  I 

3.  A t  t he  t i ~ e  of t h e  decision t o  loca te  t he  center  I ,  

- .  f c r  t?e Departrzent of t h e  Rr;-;y f o r  a l l  research and develop- . . I 
< I  . 

T E Z ~  a c t i v i t i e s  i n  the  f i e l d  oZ rockets, j a tos  and rocket - . . 
~ z ~ k e r s  a t  Redstone ;rsenal, t h i s  i n s t a l k - t i o n  had approxi- . a  . , , 
--  el^ i 100 people b-orkire on t3e renovation of ammunition, . , 
.E ~~2'2 grouF  ork king on f i e l d  Service storage and warehousing I 

=%i-vities, housekee?ing 2nd m p p o r t i r i  a c t i v i t i e s  being con- , I 

e t e b  by t h e  Post  EngiEeers, and t h e  small  headquarters fo rce  
* I 

z z q f i s i t e  t o  t h e  ~ L i i n i s t r ~ t i o n  of these functions. There were j ; . . 
3 resezrch and developzierrt z c t i v i t i e s  a t  t h e  arsenal .  In 

' ] L. I Secerhr 1948 L t  Col Zrnest X. Gi l l e sp i e  was t ransferred t o  . . --- f 
-l= zrser.al an3 i n i t i a t e d  ?repartitions for t h e  act ivat iozl  of : 

-~=rs:rch arid developerit, wc.rE:. I n  i.ov~rnkr 19!18 Col Ca r r c l l  D. ; - 
==-533n xzs assigned as c o v . a n n d j  gff icer.  I n  Jaimu-y of 1949 I 

Q i  - ~ ~ . l t ? s r d  nf n iv i  l i n n  yersorcel  :.:as j n2. tiat ed and i n  February 
-z -- n . .  r>-C, L!e ~ r e d e c e s s o r  ~f the 3ocket  ilevelop~ent Division was i s  

;. - 1 
E*%ZZ& k i t h  L t  3 1  G i l l e s ~ i e  2s i ts Chief. The ma.jor e f f o r t  t 
-A A:.:.= 

' I 
=- tj-ye uas the  stu* of ,cror?ric!s and u t i l i t i ' e s  f o r  the - :- ! 
--m .= I , .  ' -  . > ,  -- -"-e of a d ~ p t i n g  e x i s t k g  buiLdir;::s and f a c i l i t i e s  t o  the - * ---- -~=;7 5 . ~ 5 i p e d  functioris, a ~ c  to  negotict inns l'cr acrluisi t ion 
z- z ~ f t a l n  cr" &the p ry -e r t i e s  U? ffunntville Arsenal.. E:fi'orts t I .  i 

LZZZ rzie tc r e c r u i t  techrdsal  s ~ ~ e c i a l i s t s  I,o serve a s  advisors : . ' 

-_ - -- cL-c- Ccrznding Off ice r  an6 t o  ass i s t -h im i n  h i s  du t ies  a s  'l 

- -  - - 
LE 3 z t m c t i  ng Officer . I 

. 
, . Legstlat  j ons uzre rade betdeen the Crdriance , . _  - ------+ ,,=, ,-kc. 2nd 'i't foko l  Corporation o f  Trentm, hew Jersey , ,  . 

- I-i -- Y:-i9Xol Checical ~or,mrc. t ion) t o  re loca te  their opzra t ior:s 
*-- 2 ' - L  - -- ---a% 3''. 'arflanci t o  2eds tcne  Arsenal. PAD Crder 0 %\YU - - ZZ::i ,%zed ;i Acril 19219 a l l o t t e d  263,774.00 s i t h  irs t ruct ions ,  

- - 
qc z z  ~ t r t ,  a s  follows: "7'?ie p u r p s e  of t h i s  .UD Order is 9 

4 .  - - --- - 4 =-- -- -----A Y u i i c s  to c w e r  t.r,e i ~ i i i a i  cost  of ~ e l o c a t i o n  of t h e -  - - -  - 7 

Z ~ L  ;A=%, lzbc-rator,. ar,d equivnlent therein,  f rolr, i ts  present - 



--&* sfL -- ;~r .~on ,  A. "aryland t g  Redstone Arsenal, Huntsville, , , -  :. - - 
. 4  

*? -L- --> er!. .;. 
-,, ., . Tiis zmount includes cppro:cimately .$36,7'/4 .OO l o r  % ,. . .  , ., I . .. 
-i ,, , Iac'lrred ?y the contractor  i n  a.?venent, and the  remaining L " 

' ;. - . '  -- t-.-q 
; C ! , U A . ~  fs for t h e  cos t  o$ i l l s t a l k  t i o n  of the equipment 

, G  . .  , 
2% >istor.e Rrsenzl. These wz ' les  .dl1 cover the  cos t  oi' work . , L  - , .. I I 

= -.-e-..- ' I .  

--,,e5 tnrotlzh E u ~ s t  19h9. Additior\al fu rds  t9  complete , . 
=2e i n f i a l l a t i o n  of the  equipxerk #ill be supplied dhcn i.Y 50 . . 
- - 

- 7 - C  
;- ' L l e t o ~  a r a i l a 5 l e  .It "lezhn5cal Sucervis ion: Redstom 
I:zzzl." '??:is Fcve *as . zccoz~l ished i.iy the erl? of August l?)r9.. 

I 

I .  

* : . : 
. . .  5. Sez~tl:ttior,s xere m d e  ketween t h e  Grdmrce Deyart- - %; . -. 

-.t-i ,,,, -- - xbhn & HZES Con?zny of Fhiladei~il j .a ,  I'ennsylvznia to .. \ .  A 

CZ-Z as5 Qprrate = resecrch 2nd development f a c i l i t y  8t Redstone. '. 
I 

--- ;;Pr:er CZXU 9-13963, dated 21 Arril S?:l9 a l l o t t e d  5100,000.00 i .  - i --- -ILL t ! :e f o l l 3 x i r ~  i r s t n l c t i c r . ~ :  "This FU.D Order 1.s f o r  the , * .  
t. 1 - 1 

I -- ,,,cze oi Pxn i sk i ag  iurds fo r  the c o s t  of a c o n t r a ~ + ,  with Rohm - , .  . . . ,  a - - - - f  
E EZZS t!ie o n e n t i o n  of research znd development ~ c t i v i t i s s  , . i 

rr ==kc-x devices a t  Cedstoce Arsenal, Huri tsvi l le ,  Alnb=ma. The , * , . 
' 8 *" 

4 ! 
- ,,-L*s5lf -- ccfisist of basic ar2 E-?plied research on pror.ellsnts; 
:zt?s, =a rockets j z c l - ~ d i r g  cperntior. of t h e  research l abora tow 

p L  . ' 
i 

-- -1 .z ~ i l o t  lice f o r ,  r i 5 . z ~  pro?ellznt  s a ~ p l e s  .'I l tTechniml i 
, . 

c-- , , ,dsion: Eedstane ! rser i~l .~ '  i , 
. I 

6. I.Ie~orar.ciu.5 f rcn  C o ~ r s n d i q  Officer t o  Shicf ,  Research : . 
t 

s > 

=-,' ~ e - e i o F e ~ ? i  Dlvision dzted 6 hrril 19119 is ql-roted i n  p r t :  

r. >' j i  1 "1. T3e ~rimzry req .o r , s ib i l i ty  of ?.he Research , < 
% 4 an< De7e l~pe r . t  Eilrisinn is  the techrLca1 ' t  ' 

c . r 
sxper-rision ard c mrciinatio n of research - 7 , .  ! . . 

;i  
a22 dexreloprent c o n t r ~ z t s  rertainin:; t o  n L 

i .( -. - *  ! 
rgckets  a d ~ i r ~ i s t e r e d  ?y the Cont rac t iw i 

.q", . , , 
Cff Scer. To acco-ylir'n t h i s  pr3 nary r e s ~ o n -  I \ .  
siLi1.lity 2 suitz:?le traicinz pro[:raln d i l l  : s 

j 
. " I  

be cs tzbl ished a n5 a - schedcle of lectures i .  , -. I - - - 4  - ~ e r t t i n i n ,  t o  selected s i i ? j c ~ t s  x i11  be 1 > 

?a? lished." 
. I !  i - . . .  . 
. , 

I 

113. To ? ~ r i i i e r  prrJ,szr i : i s c u ~ s l ~ r l  and cii . S ~ t ? i ~ i  ~ 3 . -  1 

t ioa. of cwr-er.t tecf;niczl i r i o n ~ a t i o n ,  an 
4 o r g s n i z ~ t i o n  +x be k n o ~ n  z s  The liedstone 

. i i'echnicai -Sxiety will 5e estaG1isl;ed and 
' 

i shall holC regylarl;r sciledcled rieetings. I t  i I 

is znticipated that. l ec tu res ,  t a lks ,  papers , - 
an2 discussicrs i ~ i l l  be a t  a l eve l  of  tech- . 

i . ! - ! 
r i c a l  &mgetence thg t  a i l 1  r e f l e c t  credit 4 

i . - 
11 i .  

1 



. . 

to Ciis  comian6. The use 'of f i l m s  and 
*ainLT a ids  is t o  be encmraged and ... '.: 

assistance w i l l  be provided t o  a id  the  . . I  . .?.  , 

speakers i n  every. manner possible .'I . .). I\ . 
. . . .  . . . . . , . . - I _  . 

~r Fq ZC!$ yzzrnissim was zrznted t o  use  Rui leng A'-120 for  
s lzboratory . . I n .  Jme 19!t9 - work was s t a r t e e  'k fied 

I C 
. . .  . 5- -3s -L.Y ~xZst5ng barricade 200 f e e t  t o  t h e  r ea r  o f  .?uilding e N  :. 

-re 2, : .  
,-A- -L t ~t - i t i~  test stand. A 2 -36" M7 rocket motor was . . - - - -10- ,,-- os 2.3 s t z t i c  stand on 8 Au~us t  19139. As of 1 July l?!r9 --- --- 
,,- - ~ 5  & tab1 of. 23 persons assigned l o  research and develop- 
A -,  ties S n c l ~ . ? i ~ q  both mill tary and c i v i l  senrice peraorz~el...' -. = --,- .-; Z x y o x t i o a  enployed 12 people. a t  +.he arsenal  and Rohm & - - - - _ -- - -- - - - - - -- L. 2ere xere still SO= qucstions as .to ahat functiozs - : ' - -  - r .  :.. =z r~ - ~ L - e d  f n arder  t o  f i l l  the,  ~ s s i g n e d  ~nlssion, and the  . . .,. 

#. ' , 
. . 

=-, -s-=z -- 
L--c ,,, SZ * ? e  rzission i t s e l f  was A subject  of mcch dis -  . . .  - - - - - 
-4 . . .  :. . 

. - 
. . 

- . . .. C - e s - e  i le2at%ent Order Xumbcr 25-49 dated 18  . ; ---- -=-.= a=a7=z T5ss ion  or' Redstone Arsend." i s  qucted i n  
rj ---=. --- - s .  
c a- - 

-4. 
1 . .  

. .  - . 
5-5. f a c i l i t i e s  f o r  the research and 

. 
. . . . . .  : .  

-eelop~ent cf rockets and re la ted  items. . I .  

: . $ ' .  
. . . . .. ' . : 

: '. . Z=eaz"c,t and ~evelo~memt Functiens. ., ..' , 
I , .  ' 

;or -;?e zicconplishment of ths research and . '. , i;' 
3 '  &eIapnerit mission, : 'he . Jrsenal  . w i l l :  . . . . .:. . I .  , .  . . . . . .  

. 0 ' .  

... 
. : .  . . .  

P ' : . . 
a. Cozclnct k.&ic'and'applied research, . . .  . . . . 

a,' : . . . . . . .  Czve7,o~mnt. and t e s t i ng  of f r e e  rockets, :. - .  . . . . .  
so7dd ~ t o ~ e l h n t s ,  ja tos  and r e l a t ed  . . 

- ;  . :. . 
itecs . . .. . 

L .  . . ,  
. . . . r a:-. ' .  . . . . .  .' : .. : ... . . . . .  5. ",a%~ct-s: t t i c  a d  r a n ~ e  f i r i n k  i n  . - i , .  . -  . .  ,. - cmmecti on.  with . t h i s  .?,evelo~?:ent. . . . .  . . i -  . . ... .. - .\ . . . .%.'. . . 

c. ;c%',r,ister research and developnent * 
+ , a  ,. ' .  . 8 .. - .. - ' . J.' ' 

contracts  r laced within the Arsenal, - .  
. .j  m-d exercise . technical  supervis iol~ 

4 over such p-ojccts..  

2. Xxercb e technical suyc-rvision and . . ;  -. 
coordinetion of .zll 0r;tnance De~artroent . 
r ~ e k e t  projects . a s  assigned . 4 ,  . . . . . 

. - ,  



. . . . . . 
. . .  

. . 
. . 

e l  Keep abreast of h i  sc i en t i f i c  and . . 

: technological- progress and develop- ,.! . . , ... . 
. - . . 

. I .  . .  

ren ts  in t h i s  f i e l d  outside of the . . 
Ordnance Department. Maintain l ia i son  ; ' ' ,  .; ,.,,: 

' . with echcational and sc ien t i f ic  . . . - ' .  < .  

inst i tut ions,  industr ia l  establish: . . .  

ments and other eovernlnent agencies - ,  
. . 

. .  . . '  : . . '. : .. 
having related '  interests .  - .  

. . . .. . _ '. . .  . . 
- f. Serve a s  the principal source of 

. .  , 
technical infornation within .the - , . . .  . . ., 
Ordnarce Department on t h i s  materiel.n ' . . . . .  . . 

8. In 1-qpst l9&9, a group of people from the O f f  i ce  
r,' *e Chief of Ordnulce, OZlXU were transferred t o  Redstone. 
%- of the a c t i v i t i e s  foncerly conducted by ORDTU were 
-sferred along kith the  personnel, ~t th i s  tjme the first 

f o r  organization of O r h n c e  Rocket Center t o  conduct those 
, - ~ s ~  cad developent functions contained i n  Ordnance Depart- - Order 1:umljer 25-b9 k-ere formulated keeping the organizational 
F 5 ~ = n  close to t h a t  of @?BTU i n  order t o  be t te r  u t i l i z e  the ' 

S i c u L a r  experiences of the  people t ransferred from ORM'U. The 
-5gn Group under Yx. C. J. Koeper (present Chief of Design Branch? -- 
z d ;  "as engaged i n  ~ a k i n ~  design studies, preliminary f eas ib i l i t y  

evaluztioris, drafting and preparation of ideas f o r  new 
k = = i  f o r  purposes 01 i n i t i a t i o n  of contrticts, writing and review- 
- L- -- %-ecir'ications, etc.  The functions assigned to t h i s  section : 
c -  oew oreanization were ident ica l  t o  i t s  previous assignments 
k 3 .  Y r .  S. 'n'. Sdpp, who was a project engineer in-ORDTU 
-=~;ous to  h is  transfer, was assignedthe task of organizing a 1, - 
-2 -,ect section t o  coorclinate and exercise technical supervision ' 

r=-- *&e work of contrsctors. Project Officers were assigned t o  
~~515% the  Contracting Officer i n  the zdministration and super- 
- - 3 3  -- of the work of the two resident contractors: they were 
-25-ics3ly assigned *to serveis representative of the ~ o n t r a c  t- ' 
=- -C-P-'icer; =- t o  assist the  contrsctar i n  h i s  preparations to - -&Ish the work zgreed upon; t o  expedite the accomplishment a 
C %e Gsks  specified i n  the  contract; t o  serve a s  l i a i son  betweenF 
=z.=';or ax16 goverment agencie~ .~!  Nr. F, W. James (present 4 

-,- =-- 3f Packet Developnent Laboratory) was assigned the task 
-- - - - -A-  L-l- -+ ,ing research and t e s t  ac t iv i t i e s ,  developing hstrumenta-'. 
--- -- -2 -- k5ora tory  equipnent and supplies, and the training; of 4 --- - - - - d l  in t e s t ,  instmnentation, and research xork. The tech- ;-i - ---=- 7=%.,.-v 

--a-f 3ecune a par t  of the Ordnance Rocket Center. Internal  
-=tion znc! p l a n i n g  were retained i n  the Office of the 

1 
'I . - f  

13 - i' 
4 

. .d 
;f 

. . +  
4 

i 
-; 



--z 2 ---, C=&-ance Rocket Center. hew assignments were to be 
zccoq l i shed  ty gradual developent  of add i t iona l  personnel and 
f z c i l i t i e a .  Personnel t ra in ing  was t o  be expedited by progres- 
sively ro ta t ing  t h e  t a s k  assignments of the  individuals.  

7 .  9. The s i t e  f o r  a range f o r  shoulder f i r e d  and shor t  , ' F 5 ~  6 
rang& f r e e  f l i g h t  t es t ing  was selected (present Range #2) and . 
work preparatory to f i r i n g  was s t a r t e d  i n  August 19149. A wiring, 
system was ins ta l l ed ,  a launching stand was erected, ea r th  ; 
barricades were emplaced, and on 20 September 1949, a 2.36-inch ' 
T59 Rocket was bunched. On 20 October 19b9 t h e  f i r s t  o f '  a 
s e r i e s  of demonstrations f o r  v i s i t i n g  o f f i c i a l s  was conducted: 
t h i s  consisted of f i r i n g  two 2.36-inch T27E1 Rockets with ~ n o k e  

i 
I .  

heads. Acquisition of supplies and equ ipen t ,  e rec t ion  of i 
barri  cades and tempcrary kuilditigs, wiring and i n s t a l l a t i o n  of 
equipment continued; actuhl  p ro jec t  assigned and scheduled 
t e s t i n g  s t a r t ed  on 21 October 19h9 ljith t h e  measurement of the  
veloci ty  of a T 5 9 ~ 3  Rocket having a head-end sus~ended  propellant  

. . 

chsr ge . . 
10. The preliminary planning of rocket  f a c i l i t i e s  f o r  

. *  Redstone Erseml  was kccomplished by t h e  Office of t he  Chief of 
Ordnance, T.? quote from  justification of Estimates f o r  Mil i tary  * 

- 4  Establishmerrt, F i sca l  Year 195111 dated 3/15,&9-- 
. .j t 

. . 'B I1T!is Froject ,  i n  the amount of $h,000,000 was ! ? , ., 
included i n  FY 51 authorizing l e g i s l a t i o n  (HR 7008S2lhO) and 

1 : I :  

t he  first increnent of ~3,000,000 requested herein  is urgently ' , . 

required durinz FY 51 t o  keep race  with technical  progress and 
the bal2nced development of t h e  research progran ( t h e  h i l l s  . . 
include $250,00 f o r  t h e  'i'tliokol F a c i l i t i e s  xhich are t o  be 
located a t  Xedstone r r s e r a l  making a t o t a l  author izat ion of' 
$L,250,00@ f c r  the  s t ~ t j . o n . "  

I ' _  _ "This ~ r o f e c t  proposes the  sod i f ica t ion  anb r,ew , . 
construction required t o  ~:rcnride complete laboratory and ! . . 
testing, f a c i 1 i t j . e ~  f o r  resmrch  atld developnient work on rockets, . : .  .. 
j a tos  and re la ted  f u e l s  and prore l lan t s  and f a c i l i t i a s  f o r  . 
l imited preprat i .on of suck i teas  .It 

An iternizssi l i s t  z r i  co s t  estj.mate by item is included i n  
' this  j u s t i f i c e t i on  serarated i n to  f i r s t  increnent i n  the  amount 
of 32,000,300 and s eco~~ t i  increment i n  t h e  ap:ount of i;2,000,,000. 
This information was t r a n s ~ i t t e d  t o  Hedstone Arseral  by l e t t e r  
dated 23 June 1949, f i l e  0 .C. 600,1/1127, BSA f i l e  600.1/87 
(included i n  Appendix A, Exhibit I). 



I - . .-. 
1 .  . . 

1 .  . . 
! - - . . '. . 

. 8 - .  . . .  
- 1  -~ 
I. - . . ,  . . 

, ,  I - .  - .  
, . 11 ; ~f t e r  prelin;inary survey 6f ex js t i n e  buildings,,  

. . .  .. :-&rounds and u t i l i t i e s ,  the following l e t t e r  dated 15 November . : .  r . .  .. . 
. .... J, - 1949 was'. redeived and is quoted i n  i t s  en t i re ty :  - . . .!,. .... : 

, . . . . . .  . 
; I 

. . . .  
' .  . :  .I.: ..: I .  

Lf; Mov 1949 . 
- SS'BJECT: Construction Program for  Rocltet i l a c i l i t i e s  

- .  
. . . . .  

. 1 : Commanding Officer . . .  
, - 

. . . . 
. . . .  . . .  . , . Redstone Arsenal . . . . . 

. . .  - . . Huntsville, . E..lsbama . , 
. . . .  

. ) .  . 
. . . . . . 

. - 
. . ?  . . . 

. 1 ; It was noted i n  the  ninutes .  of the  weekly meeting held 
! . d t h  . the contractors and Redstone ~ r s e n e l  personnel on 2 November ' ' 

. . . . .  . . . . .  1949,. t h a t  t h e  subject  of new. f a c i l i t i e s  was mentioned.' I n  order . . :  

- - : that ' .  no soni'usion shal,l- a r j  s e  as t o  r e spons ib i l i t i e s  f o r  t h e  - ~ , .<' .L' 

y h i n g  of work, ce r ta in  'phases : should he a s s i ~ n e d  to . the  . . 

- cont.ractors c.nd t o  !.he ~ r s e n a l . f o r . $ r e p a r a t i o n  of '  drawings and 
' estimtites. 4 breakdown o f .  t h e  f a c i l i t i e s  proposed f o r  Redstone .. * 

. . .  .arsenal was sea t  t o  the  Arsenal on 23 June 1949, f i l e  0.0.600.1/1127. . . 
- k copy of t h i s  progran is jnclosed. It should be noted t h a t  t h e  , 

. t o t a l  amocnt of 84;~00,00C).00 is the amount estimated t o  cover .: ' . . 

. . . # 

the f a c i l i t i e s  required by the  Xohm' and Haas Company, 'and by the  
- - :  Arsenal f o r  t he  Ordnance f a c i l i t i e s ,  Funds in the  amount of . . 

: - - $2~0,'000.00 have been' budgeted separately f o r  the Thiokol program. 
- ~ 

. . . , 
. 1  

- - '2. The following schedule i s  suggested: . . .  
. - 

. : I .  

. . I ... 

a.  kighm and ~ a a h  .. - . Xake. .layout of new laboratory bui ldings .  . .  :: 
t o  be. of permanent type construction, br ick and concrete; a l so  . . 

. . 
.s other buildings t h a t  will be required t o  complete t h e i r  setup. . . 

Plans - fo r  f a c i l i t i e s  should h e  projected over tnose believed 
necessary i n  t h e  next f i ve  years  and p r i o r i t i e s  should be assigned , 

t.0 , indicate  t he  r e l n t i v e  need . 'for the  buildings. Tnese :.layouts 
. . should be i n  l i ne  form, su f f i c i en t  i n fo rmt ion  included so t h a t  . . . . . .  

they could be furfiished to an.archit .ect  engineer firm f o r  . the  b : ' .  

preparation of f i n a l  and complete construction drawings, The 
a rch i t ec t  erqineer conpaw may. be se lected by t he  Corps of  Engineers . . .  . . 
o r  t h e  Corps of hxgineers may do th is .work with t h e i r  own f a c i l i t i e s .  

. .! T h e  methods should be complete' by Karch 195'0. 

b. Tiiokol Cmporztion - Frepare layouts of addi t ion t o  ' .  , . 
- 

. . present office b n i l d i w s  o r  l o r .  new o f f  i c e  buildings which. ever is 1 
. . 



- 
required, ahdsuch  other  addi t ional  buildings o r  aa jo; modifica- , 

t ions  t h a t  a r e  required f o r  t h e i r  research and development work. 
It should be noted t ha t  t h e  t o t a l  amount ava i lab le  f o r  work i n  
t h i s  a r ea  w i l l  be not more than $250,000.W. This work should 1 . r' 

I .  . 
d s o  b e  completed by March 1950. 

1 .  . , 

c . * Arsenal - Make a l l  plans and designate locat ion f o r  
complete test-ilities, both f l i g h t  and s t a t i c .  This w i l l  
im lude  buildings fo r  loading and assembly of rockets, temperature . 
conditions, t e s t  stands, con t ro l  room and locat ions  f o r  instrumen- 
ta t ion.  These plans should be thoroughly coordinated with both 
contractors t o  determine t h e i r  s u i t a b i l i t y  and convenience f o r  
the work to be performed. . ,  . 

* .  

3.  It is suggested t h a t  a f t e r  preliminary work has been 
prformed t o  determine t en t a t i ve  s i z e  and locat ion of buildings, :; 
t ha t  a meeting be held  t o  discuss t he  p l m s  so t ha t  unnecessary '! 

duplication of work can be avoided. 

, 3 Y  CG!.V..ND OF YAJOR CEI.iERAL FORD: * .  

1 Incl .  H.  N. MFTOY 
Colonel, Ord Dept >I. 

Assistant  
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k . J . DURRZ?. BERGER .',: 

1 Lt Col, Ord Dept .,,' 

Assistant  

12. After discussions between representa t ives  of Red- 
stone and M r .  J. A. Batley of Safety Branch, OCO', Mr Batley and . 
1-!r ZcNamara spent t he  week 9f 5 December 1949 a t  Redstone.re- 
dlewing the  sa fe ty  considerations of laboratories,of ranges and 
s t a t i c  s tands .  On 1 L  December a map shading s i t e . l oca t i ons  ' 
of ORC f a c i l i t i e s  was foruarded f o r  approval of the Safety Cfficer.  
Tnis map located the Computing Laboratory South of Buxton Road 
a d  North of Patton Road with t h e  S t a t i c  Stands located so the 
e x i t  gases would t e  d i rec ted  3 8  South of East  toward the  Tennessee. 
Biver. Tne f i r i n g  area was located t o  t h e  hlest of the  Computing . 

Lsboratory wi th  a sa fe ty  zone consis t ing of a 60' s e p e n t  of a 
c i r c l e .  Since t h i s  loca t ion  ;rhich provides a niaxiir.uq.length. of 
range w o ~ l d  i n t e r f e r e  with roads and r a i l r oads  providing access 

e 
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I 

fiom storage and rr.anufacturing areas,  it was not - zpproved. A t  a meeting held on 11 January 1950 t h e  s i t e  
loca t ion  North of Buxton Road znd West of Patton Road where 
gresent - s t a t i c  t e s t i n g  f a c i l i t i e s  are located was se lec ted  
r s  the locat ion f o r  both s t a t i c  t e s t  f a c i l i t i e s  and t h e  f i r i n g  , 

z.zwea f o r  f r e e  f l i g h t  t e s t s .  "There being adequate high ground 
k the  v i c in i t y  of Patton and Euxton Roads fo r  the construction . 
of r a c e  buildings; while t h e  area t o  the North and West which . 
2511 include t he  impact and danger areas  is subject  t o  floods 
a d  is  g e n e r a w  unsuitable f o r  t h e  construct ion of permanent . 
buildings . '1 - 

. ' . 13. Tn January of 1950 the  Secretzry of t he  A r m y  
qproved  the t r a n s f e r  of guided missi le research and develop- 

! =+nt a c t i v i t i e s  from Fort B l i s s ,  Texas t o  Redstom Arsenal and . . j *e establishment of Ordnsnce Guided Missile Center a t  t h i s  
i location.  This made poss ible  a combined and coordinated research - 

program on miss i les  and rockets. It was intended t h a t  t h i s  move '" 

m u l d  ltpermit the  maximum use of the  German s c i e n t i s t s  sk i l l ed  -'3 

i n  t h i s  f i e ld ,  e f f e c t  f u r t h e r  economies of these  programs f o r  4; 

- research and e l iminate  dupl icate  and p a r a l l e l  e f fo r t s .  n P l o t  * *'-: 

:lam were reviewed t o  s e l ec t  s i t e s  f o r  OGHC and ORC a c t i v i t i e s  -'-'. 

ih ich would pe rn i t  maximum u t i l i z a t i o n  of ex i s t ing  buildings -; 

a i d  u t i l i t i e s  while providing f o r  economical expansion with t he  - *< 

vl t i c ipa ted  normal growth of t he  organization and increase i n  rl 

program a c t i v i t i e s .  
i 

1. On 1 0  February 1950 preliminary l i n e  drawings and i 
specificxtions f o r  ORC f a c i l i t i e s  were trznsniitted t o  the Mobile 1 

D i s t r i c t  Zngineer. On 15 March 1950 complete preliminary line t 

dza -vines, prelimina*ry specifications,  co s t  est imates and a i 

p r i o r i t y  l i s t i n g  were transmitted t o  the  Eobile D i s t r i c t  Engineer. 4 
The "Research & Development' F a c i l i t i e s  P l a n i n g  P r i o r i t y  Tabula- - 
t i onn  dated 15 March 1950 is included as Appendix F. of . th i s  J 

report .  On 1 July 1950 Contract DA-01-076 mG-462 was entered 
between the  Mobile D i s t r i c t  Engineers and the  J. E. S i r r i ne  
Compar~y of Greenville, South Carolina, Architect Engineer, f o r  i 

preparation of drawings and spec i f ica t ions  f o r  these  f a c i l i t i e s .  .. 
4 

1 .  During t he  move of t h e  Ordnance Guided Missile 
Center from Fort  Bliss, Texas t o  Rodstone Arsenal, Department . 4 

of t he  A m  General Crder Eo. 19, 14 June 1950, was issued, which 1 

permanently t rans fe r red  t o  the ju r i sd ic t ion  of the  Chief of 0 rdnand  
na jor  por t ions  of lands aod f a c i l i t i e s  formerly a p a r t  of ~ u n t s v i l l d  
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. . . . . . . . .  '. . . .  .:* . . 
. . : .  . . . .  - .  . . . . .  . ' ., "# 

r '  . .  , , - ;. , . . 
. .$ . 

3 .  . . . .  
- . -&senal. seetion I, . ,b6neralordsr  19 i s  'qudted i n  its. . . .  . . 

. . . .  . . .  
. _r-:ertirety: c.. . . . . .  . . . .:~, . . .  . . . .  . . . . . . .  

- .  
. . . . . . . * 

' . .  . .', ., . - . . - * '  . 
- .  , ' a  "I -- ~ & t s v i l l e  ~&enal, Alabama -- Effective . . . '  . - .  : . . . . . .  

. zs bf 1 ~ ~ r i l  1 9 ~ 0 , ~ ~ u n t s v i l l e  Arsenal, Alabama, a c l a s s  I1 ' .  : . . . .  - . . + , I .  
. . f r s t a l l a t ion  under the  durisdiction of the Chief, Chemical . . , . . .. . . . . . . . . .  . . . . .  Corps, was discontinued And ' the .portions 'retained by the  . . .  .: . . 

.. ' f :i!: '*?A .;. . . 
. . 

- Zeprtment of the.Am;y were consolidated'with Redstone Arsenal, . , . . ': 
- - Alabama, a class 11 install&t'ion ,under the  ~jurisdic5ion of _ the . . .. : :- . .' ;, . - ; - ""',:': .. 

. . . . . . . . .  chief 'of ' Ordnance, (AG ,680.1 (1' Me,. 50)) " ' ' . . . .  . .* ...: . d ' .  -, . . .  .". . .  . . . . . .  ......:. ..,. . "-. . . . .  . . 
, I  

. . 
. . . .  I .  . . . . . . . .  ' 

' . .  . - . . . , ,.<. 2 ;: .. >.*, . . _  
*. . . .  - 

-. !Be c h i e f  of Engineers ini&tkd i e t i d n  t o  dispose of ' those ' , . : : i; .. - .  _ .  . . - .  -. . : 
- t3;acts not transferred t o  - the  Chief of Ordnance. Disposition . . . .  

- 
a d i o n .  was suspended by Office, Chief. of h g i n e e r s  on 11 Septem- : .!:':: ;..; 
ber, 1950, but the questionible areas could not be incorporated . . . . . .  - . . .  I. - ,  . 
2h permanent plans u n t i l  May 1951. -3, in s p i t e  af the f a c t  '. ' . . 

, , . .  

- 31zt . i t  enables the  development of an integrated t e a t  area, the " 

. . . .  
northern portion of the  western lands now designated "Range 3". ' . 
was not available a t  the t imeJthe f i r s t  plansl'for permanent t e s t  . : . ' '  , .  

f ~ c i l i t i e s  were formulated. .: I;:.,. ' - .  . . .  . - . . . . ., . 
: .  J .  .<t." ... . . 

. . 
" " i' .16. ~ & k  uas'accor&lished -at tk akienal on' specific :. . ' 

. . . .  ,'. , ,. 
. . .  

. . prpblem assignments under. Project TU2-7C. "Research on Rocket ..'.. -: . . .: . 

&tors, '1 llDevelopmerrt. Pmblems,, !f . by ORC personnel in ,addi t ion  ... !'Y 7 - . .  . . 

t o  the programs being 'coii*ducted b. t h e '  resident contractors .- .. 
. . \ :  

4 :.. .. :., . . . 
.Iie;>orts were issued 'by, the  ' ..I. .._. Research' . .  Section and the Engineering. :. ':>. : . . .  . . . . . . . . .  s t  

. . .  Section, . . of ,  particul'ar. note ,were r ... , . 
. ..-,..: J " .  . . . , . 

' ,. . 
. . I' . , . .: . . . .  . . .  . .  . ...i :,.. .c  

Repod B&;'A2&j M & d '  28 'FehuaW 1950' - Final , .  . ,. , . -! .: . . . . .  , '  
.. " . . .  Progress Report ' ~ ~ u r v e y : o f ,  Propellants fo r .  . . . . . .  . . 's. .....".. . . ... . -._. . ' . 

Field Artillery,:Rocketsa' and . .  !< . .a -. ,.I,; - . . . . . . .  8 -  .,:. ;{i.:.:..7 . .  . < \., . 
7. . . . . .  * :; '6 ,.. 

.,. * . a , >  , - , ,  Report KO.. AT-a dated 1- July.  1950 - Interim .. ,. . . . . 4: .,:..,. 
. . .  . . 

1 .  :. 
. . 

a * ' \  . ; Progress .Report nl5,OOO Yard Speoial Purpose . --.'. J . : . 
- .  - . --  ' i . : Rocket" b y C . ~ . ' & ~ ~ p & ~ , : A c t i n g  C h i e f i h g i n - .  . : ; .  

. . . . . . .  . .  . . . .  .:k,#,'.'. . .  . .  . . . ' "  . . .  . . .  . . . . . .  . 2 eering Section * e  . . .  .-' . . i . . .  
. .  

. . . .  .... . . , '.. .... .\ * -. . . ' ' - '+" 
: The former becaus; it was. in large. dkmsnd and. receive3 vide use . ., !;.j{ 

0 .  

Qy >contractors. The l a t t e r  because. t h i s  and subsequent work-by";:;f:3: -:. - ., 

personnel of the  present Design Branch, RDD was the bas is  f o r  a 4. . ' . . .: j; - 
successful r acke t  weapon development ,pkgram :including launching ,(.., 

_ . ' .  . . , .. .. , , 
. . .  and handling . equipment. . _  . .. . - . 

,.,::A . . 
. I . . . : :., . .,- 

- .  . . .  . . .  - . _I , , .  - ...I, >:+; . . . .... ";"?.. - - . . . .  - :. . . . . . .  .& . . 1 7 ,  &ine the pgribd.-that l a j o r  Frdnk J. ru&id, JY; i?$< , . . , 

. .  .- -.- ..:.:&s..~hief, . . .  ORC, from April . 1950 . . .thm . . July .:. 3950, ' the  major cfgorts :f ...: 
. . . . .  . " " .  - . .  . . t  '. . . 
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,;, .... &.. .., :.! > 6 .  ; . . . . . .  !? . ....#? ;<.; . , ;!. :.<--.; ;..::c.: : ..;, , . . . . .  ....: - . -  ..... ..i . . ....... 
>. . . . . . . . . . . . .  -. - ..i . * , , .:: .: " . * -. ;*.,,.< :~::.-..,: , .... .,<;: .-.:, ,;,,, ... > < .  .: ...i.. :::\ ,... i-: ":. . - .- ..:, .>. <.. . . . .  .*: . '  . &  . . '. 

. _ . . . . . . .  . . . . .  . . . . .  . . . . . .  . - 
_ * - .  . , .... . . . . . . . . . . . . . ' . . . . .  ,d! _,.. ...... .. " , '$ . , .. :.. .*. ' . . - - .  . >--: :&,.. .?:.- : .:, - <: -. . :, -,.. -.> ..: -. . - L. --* :: . . . .  * .: .--: . . . .  . . . .  . .. . . . . : .  ..: ... . . .  <: .. *. .: ,,, . . . . a  . L.. .- 4.: . . . . .  . -.-a ?.id'.. . . . ;  . . ,. '-. . .. -. r:#i 7 :  ........... .:: . . .  

. . -. . . . . .  .;, . , " ? .  '. . . : . . .  . . . . .  ... . . . ..... . . -_  .-: ..,_ . . 
- 5 . .  . .  ,! . . . . . . . .  ..: .: . -. > ,  ........ , . . : t . . * ;  ' .  . . . * :; '. . '  . . .  L . . .  . . . . - .  ... . .  . ^  . . , . .  . . .!.. ,<.,;>;.;;< ..:+.. - - b : * :, , , ; .?' ' 

- - .  :.;-,: '- , . I. - - , .  . x&e di re i lea '  towarddd%hk r6&+it&nt .and training o f  *p&sdnnel. . . - .  . ,. . -; ., ;A;: ..'. . 
3 e G  were. na changes i n  .basic .organization nor:policy :during:. : i '.i;. -, ; .,... 'P. -', . .  ".. , .. 

7 ttis,-per,i6d. To strengthen the' orgapiz ation,. a .seaar,ate' piannine; l j  . . .  '2 ..; . < .  , .. ... 
= office uas-.6stablished undg.rn?4+. .We 0.. Slsdo,. Jr, .ufio':.was:-re- > 2.. . -:'?'.:- . '. . - - 

i:. 3 .  ;!, *' ;,:<.', , s:.: ,: 
, 

. . . . . . . . . . .  .... -lieved.'of his, other adrninist;rative~,duties t':' Lt iCo1 Severin Re,.,;;.. -.. ,.. ... _. . 
. . .  . . - B e p i  was' assignid as,Chief sf. Ordnand ~ o c k e t ]  Center: in': ~uly.;.;~.;;; !'i : .I:L.', '-. 

.. . . . .  - of 1950. &d ini t ia ted. .a  l~eview 'of. procedures and a :'stucty'lof, "- '  '.' ' . . . .  .... - '  ' ,. :;I 
>'. " 

- -  %sipments and functions vithin"tha. organization. -He !as assisted.~~...:~;. . ::. 
.c -- . .... 

- - :--in t h i s  ,t+sk..by .& ,E. -L. Rose :who.. J a b &  the arsenab;.in Jugu8t .P$~P . i . :.!:.?: . . . . . .  . . . .  ;> 
- In ~apteinbkr .1950 a : ~ l a d . n g - ~ i v i s i & i  &s':established: ..* a,& . Mr. WI:$~,:,.. . # .  ...... i ._; .. :..- , , 

... ,( . . . . .  . . .  . . .  - . . - ~cc~ l f . 6ch  was;~nppo5&ed~chSef . . .  o f  this';division; ::1 . . . . . .  -: :::,,., , .  ,;. ..;.+:. ,:,:, ..,-;:. . . .  %!,.,. . . . . .  . . . . .  .. ‘ . . . . . . . . .  . .  . ! .. :, : 2 . . . '. ' .. 4,. . '  , . , , . .> ' : ".. . . .  -,." ..' : b..; .... . . . . . . . . .  . . .  . . .  . . . .  . r  '.. , 
' ,.:, . :. .' .. 2: ..".. . ./. !. . , .  -- .; " I . . . .  .-.- ' . . . . 

- _-.=.- - . - , - , 1 8 .  ~ y ~ ~ u l r t , ; & € l  uo*k,;k:at .:Thiokol ~orporat ionon  larife:. . :  : - -- 
. ;.;,.{,': . ...,:. : ; : 

- sol ' id.~mpallant ,  rocket &o,tors k d v e e d  ta: the  stage.-;fiere serious :: :. . * % . . . . 

de1'ays Qould-result .3.f a s t a t i c  stand of -sufficie$t thn ls t ' cap8ci ty '  - : - - .  . - 
- i?ee not provided before. those inchdad  i n  the HCA' budgeti,becma,;';:,"::~ - jl : :+' I". 

- &vai,lable.e,it:'was therefdfe decided t o  construct  a ; : s t a t g  '%~SK:~."";:" m ...... .,: ... - . . ,  . . . .  . .  
- .  , . stand. with''6strumen.tatiora:and, auxilia~ equirn-ent : capable ..of --:'''''?? , . , . - 

tes t ing rocket motors develbpiag up to a t  least,.,100, OW lbk o f .  ;':r'?i; . . .  : . 
. - . . 
- - th rus t  i-.:The l o c a t l d n  bf this stand,. was seleoted . t o  permit .;inc.or---".$'; . . .., . ;'.. 
-.--poration'..of thrs u n i t  . in 'the g r o u ~ , o f  permanent f a c i l i t i e s  and':-:t_'i?Y :-- . .... #. . : . - . , 

. i - . b u  %&operation of ,,the e n t i r e  , group, .'..Design :of t h i s  stand,.,;'f!:ii . . . .  uu.,r4::.-;.t- 5.:. .: ;. .;.. :.. . = 
.. , --- - - -  including.? equipment, uas ' :bcomplishe~'  by Thiokol Corporation:; : . -I. ;I,; . , . . 

. . . . . . . .  .. . -  wr-king .in ! c a m  t i o n  . w i t h '  ORC and, Pos t  Engineer . psrso.nne1. A;?'-: .:;.-!. 
.- . --design lo id  .of. ,500,ooO 'lb . thrust 'we:'uged. a8, the:basis  . for  'the':'. .'l.'+;.... ..'.:. 

- .  
- -  - - -  . .  . &sign-and kterial -+kcif icat ions . . Construction :was accomplislied*r :. . ' - . 

by.:the .'post' Engine6es. ' ..This -facillt~-ojks'..f irst used' i n  April 19Sl':" ;,: .: . ' . . --. '- 
-.with .Tniokol Corporation providing test personnel and iristmen&'- ; :.I.. 

. . 
- - . .  - - , . 
- . ' . tion'; Operatio.,n of this6 f ac i l i t y  ha's- continued: by' T h i o h l  Corpor-.-;- $. 2 z ,, . .:'.? . . . . . . a 

. . - - ation: with- the'cxidperatio,n . . . .  .df ~ f l ~  pg!&&el a~thugii:&ic3 orygipXk?..,.- -.%:. , -. - - .  
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- - :.r' .+. ,;..:. . 
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. . 1 ,  ;:>: . ,, .'- 
- :uipinee& 'drsiwf'~eSsS submitted- .w , J.*:B. Sf&'bm;~*mpaw ware :-: -:-:i;,:;3i: ..;:~;.'; -: ' z. . - .- . - - -- , : 

reviewed for t h e ' ~ ~ ~ ~ ~ s e  ofi'planning acquisit ion ~f:personne.L...,,::.'?~ ,. . . .  
. - a d  and'kstabli&~~.~of:~peratfng'proc~d&&s;'; , ,This .  :"i&,:;.?~::..;-:...: ..'- !I:: . .. . .,.<'. . 

- .- - : -.review revealed s&ioud deficiencies- &,* h limited ithe. usefuhess'-'..~- - ,.;j .: - ... - ..'* " - '. " 

- . . of the f a c i l i t i e s  assthen 'pianxied. ;:"' CPlaneesl in l&a€ion- .Tange-;;;:,:z -' s:: : . - - -  -c. . - .', , 

- - - - . -. & orienta'tidr; i h c l U d G  - m&-$&rj!abation , bf.. f 5:.,..<-:-+5f i; ;. ; ,:::;. .:' , . 
$. .& .r " ' - . . 
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z 5  econonical operation were mandatory. An inspection of 
fazrain i n  order to se lec t  more suitable s i te  locations was made' - .. . , 

, I.', 
- x d  surveys  of the apparently sui table  locations were started. d,'# .' 

: :. 2 e n  a revised s e t  of c r i t e r i a  were s ta r ted  and a conference was -.  , - ,. . . , -  tdd d t h  representatives of the arsenal, Mobile Dis t r ic t  Engin- : ' , ., ." , 

E C , ~ S ,  and J. E. Sir r ine  Company on 13 December 1950, which jras I . 
- I . ,  3 l l o x e d  by a working session a t  the of f ices  of the J. E, Sir r ine  - . . . 

Ccziany a t  Greeriville, South Carolina on 4 J a n u a r ~  1951. Prepara- :. . " % , 

tZon of completely new archi tectural  drawings and specif icztions - ' . 
~ z s  i n i t i a t ed  a t  t h i s  time although f ina l '  l i n e  drawings and I '  - .  , 

' i 

c r i t e r i a  were not supplied to J. E. S i r r ine  Compaw until 23 . . 
' a .  . .  r'ebruary 1951. This affected a l l  ORC projects, 1 through 4 . . . , .  . . 

kclus ive ;  the designs fo r  Computing Laboratory, Instrument ..5 .. . . .  
?CLdings, S t a t i c  S t a d s ,  R i g h t  Stands, Assenbly Building, . . - , 

- "peratwe Conditioning Building, Ttagazines ana Range Lqon t  . Y  ‘. '? * . : 
Lxluding u t i l i t i e s  were completely changed. . . 

. ;i- * . .. . 
20, It was necessary t o  formulate proposals f o r  Research ? 

'3 a d  Development f a c i l i t i e s  to be included i n  the FY 1952 FCA 
Frogram during Novenber 1950, It was also requisi te  t o  'revise i 

*e P!obilization Plan'of the  Arsenal t o  incorporate ORC and O G K  ', ", ' . . . 
a c t k i t i e s  a t  this same rime. The d i f f i c u l t i e s  encounted i n  . . , + t . . . t 

-arr iving a t  a decision as  t o  which f a c i l i t i e s  or even which :; : -t - . , 
fmctions are  essent ial  t o  the  mission of the arsenal c lear ly . - i .; 
&dicated deficiencies i n  organization and planning. m e  inad- -"i 
equacy of the AE dmwings f o r  FY 1951 f a c i l i t i e s  to  provide &e ~4 . 

items most urgently required fo r  currently assigned and apparentlp4 '. , 
M i n e n t  work emphasized the need f o r  both be t t e r  organization and.4 . .  4 .  

Set te r  planning; a s  it was then apparent, t h a t  essent ia l  functions : -l ., , , - of the organization were being neglected.. . . . J.-.: . - .  
.. . , , 

+ : ' .  
21. I n  order to  correct  the appsrent f a u l t s  of ORC and ' ; - ." :: arr ive a t  an organizational s t ructure that  would assure the per- . > .  % - 

fornance of- a l l  necesssry functions including planning f o r  pro- >; . , 
' .  

gressive development of the organization, Remorandum from Chief, ' . . ' .: . --Ordnance Rocket Center, dated 10 November 1950 was directed t o  . "- . 
the follouing: Chief, Research Group; Chief, Project Engineer; :!: . ' 

Ciief, Endneering Design Section; Chief, Test & Instrumentation ' .;: ' 

Group; Chief, Planninc Division; Chief, Technical Reports; J ,  . . . 
i .  

Librarian; Executive ~ s s i s h n t ,  CRC; Project Officer, 'illiokol ' 
, ,. i; , 

' . Corporation; Project Officer; Rohm and Haas Company. To quote: . i:i 
, i d  - 

* - ?: ' . . 
"1. Each addressee w i l l  prepare by 1$ November . '1: 

1950 a statement of mission, function znd duties of h i s  uni t  t . . . 
supplerrient try an organization chart. I n  cases where an indiyidual ',; ' 

. :: - 



-SEZ%S t;tie e*i-e seggie@% of the organization, only a. 
r-G-tTon c- & furnished ,'t - *- I 

"2, %;_e 2-Lzose of this memorandum is t o  acquire ; - m 'ks-k ~ r . ~ o ~ t k z  on w2Zcii t o  determire an interim Ordname 
%>EL- :-br ~rga&a%ion, i . ~ i t l ~  p r & ~ ~ i b e d  du t ies  and funct ions  
592 -& r~rg-&m%&zlLf segne nt. '7 

- 
Lr 3 s  recogzSse6 organizational  s t ruc tu re  modifies and 
5ete-*s C e  c3a---cter of the function performed a s  nuch as 
2=~ef -- 2 0 ~  a, =;-taAks ar-ganization. A l s o  it was desired to avoid 
= o m  ~r,=stfan" or "too rapid  freezingft  of structure and - = -  -xes ?&rn*s_re, a Qexible i n t  erin~ organization providing 

+-:== aotancement and r ec ru i t i ng  was desired* Re- 
~g~~~~~ - a s  t o  be accomplished without d isrupt ion of work; 
" - -- ~mf~;-e, &&e i&erim organization was t o  be accomplished w i t h  

. * 
s y,-iz=- cX=ge i n  duties assegned t o  i rd iv idua l s .  TQe previously' 
EE&SC~G f-=+,ions were to be added Lo assignments of u n i t s  dot% 
-E&*%& -ark; coordination and supervision of t h e  additional. work - 
-+ to 2e accomplished by interposing a new organieational  le vel . =+ mm-&st5-on ck& i s  included i n  Appendix B, &bibit I. 

22. Assigned rese.irch and development p ro jec t s  were 
ssric1s3~ delayec! due to insuiff i c i e n t  personnel competent t o  
ssSSss;;E3ct 31'  pervis vise the requlred work. I n  December 1950, tech- 
7:.7+3~ - qf t rained" enlisted personnel became available, and were 
-@ed t o  perform work requiring knowledge commensurate with 
*%eZr'ectucation and training.  By 1 Apr i l  1951, !LZ e d i s t e d  
q e z i z l i a t s  were being utilized bj ORC. However, t he  l a c k  of ;i: 

e f  i c i e n t  emerienced rersonnel  t o  t r a i n  and supervise t h e  work A 

oi_" the young en l i s t ed  men l imi ted  the  gaaerd. progress i n  obtain- ': 
ing maximum benefi t  fPom these well educated but inexperienced 
people. Since these  men had an average of eighteen months t o  
serve a t  t he  t ime of t h e i r  assignment and there raas l i t t l e  assur- 
a c e  tha t  they could be retained after separation from the servica,l. 
a long fornial training or stahdardiaed apprenticeship was consider& 
impractical.  Hence, these  men were put to -mrk immediate& with a 

the d f r m t i o n  and s ~ p e r v i s i o n  possible from persormel who Nere 
+ 
2;' 

already overloaded with tasks approaching t h e i r  maxfmum capzcity. g' 

In  moot cases, c-nsidering conditions, the r e s u l t s  were excel lent  3 

and some of tne most prorriisirg c iv iL iv l  employees or" t h e  lLDD at 
t ~ e  $resefit t k  were f k r s t  assigned as en l i s t ed  s p e c i a l i s t s .  

23, The o v e r l o ~ d  of planning, orgmAizing apd t r a i n ing  " 

made apparent some confusion which was caused by incomplete 





. .  > . .  . . .  . . .  " ' ' 1  . , , ,  , ---- -5: --- -J =re issued which? could, not indicate  the i complete^: ...'.,...'.i;.. 5.;: a ;  . .,.:,.;', .... .:.. . . % . #  
, , .< ! .;. . '? - ... . . . . . .  -+ -zre+ ?la 'continwd -to cause confusion even. a f t e r  the : ::., :-. ,.,.: ::....- 

?.,+ .: A, ; . - ' 

Z * k  site xss r e lma ted  the present range leyautbecama - .:<+ ::.: ,.,; ,. . . .  . ., . . 
L ..,.'.<... . I.' " . . 

, . _  ' .  - sz acccz~ l i shed  'fact .- . . .. . . . . .  :Tip+ . ; i . . . . . .  . ... ... ,,L.!;y, a , . ; .  ... .. . . .,:-t.! . - .  . . . . . . .  . ': .., .. . . . . . . .  . .  . . . . . . . .  . . . . . . . . .  . . , . .  'K . . . -  -;. . . . .  . . . . . . . . . . . I . . . . . . . %  - .  
25 .- ' The mission of Redstone ~rsenal'  was restated.. in..!,.l. :.::.i:: i' r.li'.:?: :, *.-..., . . . .  

10-9 dated 26 February 1953.j as, it "pertains t o  free rokkets, .. 3;. .... .;:.:. . 

:abs and relzted i&s, - t h e '  changes. f roq: the. . 'previous ~ l a t t ? ~ ~ n & ; :  .:'.'.;?;. { . . . . . . . .  ::,' r. . , .: 
. . . . . . . .  . .  ! ' - . ,  . . ' .  ' , .; ..; . , , ' .?'Z. . '  . L-e : . j . . . .  . .--. , .. .. , . .. . . . . . . . . .  ... ;,t.,.:;i.'$~ .'.,; ..~c;c:is~r:.:-, 

. . . . . . . . .  . . .  . - .. . . . . . . . + '.,;,,< ,;:, '<..? ;;, .-: 
'J! . I t . .  ' .  .. . ..a. . .  .. p?' 

. . 
. -  - . . . . . .  . . . . . . . . .  - .  . . . . . .  .,..'. .;...::+.: : I  !:, 

. +,!. , A . *. , . 
: . : "TO: f u r c t h n  .&th ~ o c k .  ~ s l a &  l;senal ,and$:.... . : . :. .: 2: ,,: : r:..: ,!: . ; 

- x  =sat* Arsenal as pr incipal  research and development agency :. :j: ':":-j~::i,:;'+.i.' ':i 

I . ( -  ' ' 

or'. the Ordnance corps: f o r  . . rocket launchers and "s;olid pfopella.&ts:; .; .'; ?;-..'' .;.. .. ',::; - ,- . . . . .  . ;  : . . . . .  .ti.:..:. .:. .? ........ 
. . . . . . . I . .  . . .  . . .  . . .  Ibr rockets, -. respectively .n. _ :  . .  i'. . . . . . . .  ; r L : . :  ::- - :-. ::.. <: . :. . 7 . . .  i 

. .  . . . . . . . . . .  .... , '. . . .  . . . . . . . .  , .  
. . *...,...; .,: 4;  

.. -.: 
. .  . . .  -, M r . . . ' :  . ._ ' . . , ,, .. ,.;<, . e,;; i.;.:..;; :., . ; 

. . . . . . . . . . . . . .  ....... ;.,. . .  "To functidk &:the p r inc ipa l '~esee rch  .:..: ..;, ,..:,,.. ?:' .- . 
-Cevelopme.nt, engineering, bocurexent, and ma'nuf 'acturi~~; or, .... ' . . . *.. ; .- .. :..':$I;; .!. :.,. . .  r; 

. . ; ....;.', '., j:.;,. . !  .. 
<,,. :, 

. . assersbly agency f o r  f r e e  . . .  =t i -a i rc raf t  rockets." '., : .... '.: . . --. . . .  . . .  . a 
. . .  . . , ,,< 

. - .. ? . , . " .: . . .  . . . .  . . .  . . .  . . -.., . . .  ..L. . . . .  .:. . . : !. .'.. . . ,:;. I .  .( 
. - . _. 26. ~ e s e a r c h  'and development programs. i n  :prbgress;iSn :: .. -.,. ..... - -,..\.! .*: F .  ; . ; ; 

>;:.,. '. :* . . :.::. . .  ,: 
zeh- 1951 had reach& a* stage it became m&daiob .:.' ;':'{ <>; '. .... ' :"..+ .:.!, :..':!: 

o ~ r a t e  more t h a n  one range o r  delay and reschedule'"tw0 ;.important . i-r":l:Mir.a.. .$ ;"j 
,... - .. , z i r c ra f t  rocket. projects. .- Therefore, clearing and: grading. f o r  + j  .;."*- .. rI;...:;:;::'.: . ;'',:: 

. " q o r q  ria& i n  the &nge .1M, area was started;! using .: ,'': . ." i:!... .'" ',. . .... . :. 
I;:. -' ,'. , .'. .'.( 

p r o j e c 6 - f d s  .for t h i s  work. fie. temporaq f i r i n g  site. was 'locat$d,, .. .. : , 
on the center l i n e  of t he  planned permanent r a g s  /sufficient:  .. :" . . . . .  i.':? ..I; ::..:;,',; . :: 
distawe . from plznned ,construction s i t e s  . to,, permit ; non-interf er-': 1;:; :;:..c".: l i  '-.'.. . i 

. .,;. ; : : 

. .  esce schedules f o r  Tl ight  testingv-.arid .construction w'ork. ,'Clearing. T- ,  ,.: :I:.::,.. ... . 'i . 
. :.. extbnsivs enough t o  p&dt .  o b s e m t i d n  "~nd,.instrum&n:tation :on a "~j;.; 2 .:, 

,.:,*A* y"'?.;:<: ..i'+ . , . . .. - - strip. 2000 yards long .and 1000. yards wide was.:pushed as .rapidly. ?;. .-.,, .,:. 
as the f loaded condition &:the land would p&rnit,,  ,. . A n : . e a c t  "; *'?q ::-;::;:-:;; , - . .  ,: ' ; ',..:, , 

- area roughly 2hO:yards by 2000 yards was cleared t o  p&vide fo r . .  ' '5 .::::!<:' *- . , - :,.! . .  : 

Iocation of impact p o i n t s  and, recovery 'of , spent rockets .. Temporaq?j I , -  

. ~ i c a d e s .  and an emplaceh launcher were. erected.;. clnstrumerrta'tion.:?;:~~~~, . . . .  i'ji':, ,! - .  ;. 
. .  wiring- was ins ta l led  . . . .  ,bg:. Test and. Evaluation personnel. For e?pe- -:::, ' .' .:.- .: 

.:.; t 
d i h  range personnel cleared. brush while iastrumentation man /:'"'4,.: j:.;; , . , % : . " . _ .  
strung wires right b e k ~ f d , . t h e   his' range was f n scheduled. opera-! .:, . . .  . *... 

\ . . :  
t i o i  by 1 May 1951 . . . . . . .  a'nd has bee'n'used 'continuously . . . .  since tha t  'time. :.C..'% .,;- ::; . . 

. ; . .  ? . :.: .'> ..,. ;. . .;...- . .  . . . .  * 1;;. ,'. -' 
- .  - .. - .  

. . . . . . . . . .  27. ,A 2000 foot l i n e ,  c6mpletklyinstrumented range ih ; : l? : 
. .  . .  L 

the ' ~ ~ a n ~ e '  28 drea which tla's . 'started i n  P.ugust. 1950 was put  into ' .!i/ ...:: . . . . . . .  

operation o n  1 P e b r u e :  1951. .~::This-'facilit'y~was .operated 'unt i l  . 3 -  . . .  :. : .:.. -, :. 
progress on ,!Range, 3 "  $&hittia .'its 'removal.'M , the safer. and more' . :! : , -' - ' .. 

. . .: :. - . 4. 

. - , . 
convenient locat ion without . . . .  - A$prciciab2'e;de&ay. . . .  of the'.programs; . .... ' : .r.~.:. . :. - .  .... -..I. :I . ; . . . . . . . .  . .  . . . . .  .: ..' . . 

. . . . 
l..: . . . . .  . . . . . . . .  ' . “  involved. . .  . . . . . . . . . . . . . . . . . .  . . . . ; , .  ' . - - . .  -- . 

. , . i. - 
. . : 4 . .  7,. , . ,-;i. : '.': 

. .  - .  .-.,.. , .; . :.<; ,: . ~ . . . . . . . . .  . . . . . . . . . .  -. 2 '. . ' , . . . .  
-: ; . : .  . - -. . .: . : . . . . . . . - - .  . . . . .  : 1 . .  -. . . . . .  , .  ,. - ..;: - : , .*. 'I : . . . .  . . , "  . . . . . .  . .. . . .--. . . . . . . .  . . .  t- . ; .  

. . '. -3.::. . , . . . .  . . . . .  .'.:. 23. . : -  :. -- .. .... ... . . . .  . . - . .  .. I . . . . . . . .  . . . . .  ' ,  t . . ;  , . , T -  , :  .".. 
. .i ,'; ' . - . . _ .  .:' 

- .  - . . . .  . . .  . . . . . ,  ..*.:. .$I" , . . . . . . .  . . . .  . . .  . . . .  . ..,... i .... ' * .  . .  ' . * .  . .  ............ . .  ..,_ 
. . . . . a .  , .." . . . . . . .  . . . . .  . . . .  :;.*.. 3 ; 

. :  , . . ..  - 5  . . .  . . . .:... . . . .  - 1 -: . I  .: . . . . .  . _ _  ;., .,." . . , . '? . . 
. . . . . . . .  . . .  . . . - . . .  " .  " . * : . : .h , ' . .  , .. . . .  . - . a , .  .. - . . . . .  .... . . . . . .  . . . . .  

. .' 
. . . . .  ., . . .. - ' . '  
, ..'i,?, 

. . . . '.. ,'.. - . . ,  8 ,  . -. :- .* . . . . ' ..:< .. :. . . . . .  . . . . . . . . . . . .  . _.. ... . . . . .  
"*a .' . , , . ,. . . . .  . . . . .  , , . .  . . .  . . . . . . . . . . . .  . - :. . . <  1 . . .  . . ....... . . 

. _ I  _: 
. I "  .... . .  , .:: _ :2' . . i., ..! ., . . .L. 
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' .  . - "' ' . :, , v  . .  . ,. ., .. , ,,.$, , .;;> -.. .; i,..* . ::-: . ' ' 3 ,  .::,I$ * ., ..+< 
28. The f o r d a t i c n '  of s long. range o v e & ~  plan vh'$ch: .i A;.: i- -,$ . 

- - ; ,  , . , ; , 
-, .' " . ' 

-5 s4&ed i n  September 1949'1nade slo~.~r6g;ress .dub to ther,,:-. ..i. -i.;.$r; c. :. ::,'.: - - sezqr of imnediats problem.. &ich:;diverted: the 'attention !of ;;iiiL$?;. !J?Lk, 
4 2  >+.. .. %ose indivicbals responsible for: 'planning. :;Partial ~ ~ o n o e p t a  ?: .,;.'la-;,: : ... 

-,...,. . . .  w e e  sketched i n  writing uith tentat ive.  organization: chaw;..;,:' " . . , : f "~ ,~ : "~"~" '  . ,.. I 2.: . '. 
. .functions were l i s t ed ;  apparently' necessaq items .of: -:equip~c; <-- ... " $ 3 ; ~  ;,i;.$i 

:., % $ *  : -.. : m t  were  added to lists submitted bg. the operat,ing ; s w e r P i s o ~  ,.;, - 2s 'they. came to mind; however, no real planning was 'a~co~npl i~hedi  ..::.!<:;:.. .,.::- 
On .9 April 199 the C h i e f ,  O@nancs ROC~.& Center, xtiade the,'~c.t;'bg.~~~ 5; :i l(: 
Technical Director together with the Chief of the',, planning  you yo up a ; ,., 
responsible f o r  preparation .'of a .long t e? pl*  :t o~pimvide"'$or,~~~,,;~ 2 . : i ? ' b Z  

. . . zccomplishing a l l  of the fuxictions necessary. t o  fu l f411  .the s: ...A. :;:.: ., . ,. .,!' ti.- 
- '  assigned mission. To implekent, the lonaulation::d. a& , o v ~ a l l ; ' ~ ~ ,  ;::>: o.;ii: ;.:!;.; 

. . . . . .  . plan, the Chief, Test and Evaluation Branch was .replace$ and .:.,: ,, .:, '::;-...'.:'. *, $; .,., .. 2. e., 
=signed t o  the positzo'n of Deputy to - the Act?.n,g ~&ni.cal ' .$ -ji:-,.~;k.;~. - ,  

Director to assist id :schedulix a l l  programs ;assigned ; and-tu ;:f;,::a:;:,i: ,.,. 
- yovide f o r  inplanentation to meet %existing andf . . .  utu. 'a*iedul''s> . :+!a. ;. ... , . 

. . '- ' :.:;.:. - < 'i ,. ' . . . & . I . . . .  

. . . .  . .... ", .. i? ':-, j;:; ,,:;+:.! 
- 29. ." 15 ~ a y  1991 a relatively conpl~ta2~&t of 'essk,ht$al~ . .+.  sc::.'.' : . ' . . , .  

functions, personnel requirements, facility : andequipment riee'ds . ;rj.? . .#.. . ,:.. :, :.- . . .  . . 
based- on requirements. anticipated t o  "accomplish t h e  research and . :$; ,.$; 
development mission. of Ohnance Rocket' Center. had been compil'e'd.:. ... ,..:.': .,... ; . "* : ., 
.&rk on methods, procedures and operations'.planning'- tq;''&tennine : ,: : " .: , . 

. - <  . h  2 : ' .  

organizational s t ructure had just star ted when Chief, -0rchzaljlce. r.  ;: ; 
.. , , . *< . . , 3 c k e t .  Center was directed by the ~ o h n d i n g  O f f  her: t o  submit :,: ,.<'. :,'::,:- 

.. 
.... 

. . 
' .  .*; . ., . . ... 

. .  30. k s  . 

.total of 164 
c le r i ca l  
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--= crg&ztion of t h e  s r s ena l  i s  included a s  t fErhibi t  111"' of ..', ;- A - - 5 - - - 3 .  The Rocket Development Group r e t a ined  the  fou r  ". ' . .  1 .  

cg~-zf;&- brznches n o w  ex i s t i ng  in Rocket Development Division, ,: 
C- z&zirLstrative f m c t i o n s  including property and s tock  , . 
z-l, r e ~ o r t s  w r i t i ~ g ,  e tc .  became p a r t  of the Off ice  of t h e  , . ; 

Tie Mlre of the Eesearch Branch (now Rocket Development 
* , . 

_ x 5 0 ~ t o r y )  xas chnged  to Propulsion Research Branch, though , . 
Cts ~ b c t i o n s  included zll those now perforned, and ex t e r i o r  . . 
'=tllistScs was considered an  e s s e n t i a l  phase of jts work. The . - .,. . 
~ g e r i n g  Branch becz-e t h e  Design Branch .  The Test  and Evalua- 
-L%n mch re ta ined  its mme a d  a l l  of  i t s  previous functions.. . 
2 e  P m j e c t s  Branch repained unchanged, The Photogra?hic Branch, ' ,  , A - 
T&cnkal  Library  and Planning Group became p a r t s  o f  . t he  new ' . ,  5 .  

, . : ' . .  , 
3 x h n i c a l  Services Group. ,, .- 

. d i g  ...A 

, . 
31, The t r an s f e r  of planning ac t iv i t , i e s  t o  the  ~echnj.ca1:' ' a. 

$ e n i c e s  Group of Technical and Lhgineering Division p lus  t he  . .d  : . !:. 
2 s i g ~ ; l t i o n  of tile former Chief, planning Group, ORC 2 t  t h e  t ime - * ~ i  ' . 
cf t s n s f e r  of these  a c t i v i t i e s  chused a ser ious  delay i n  formulat-?. . * 

kg a plzln fo r  t he  new Rocket Development Group. The i n i t i a l  : -4 ..' . 
'szzkground furnished by t h e  attempt t o  formulate a p lan f o r  ORC .-:Y . . .  
-zs helpful;  but  no r e a l  progress could be expected u n t i l  the  . -="I  

of Technical and Zngineering Division was reasonably . i 
clearly defined and po l i c i e s  were established.  A t  t h i s  period , 
&7 t o  day work load 'to meet assignlnents and commitments i n  a l l  . 
o ~ e r a t i n g  segments was large and the minor aggravations a r i s i n g  . .,-' 
ZAvn problems caused ty a general  lack of understanding of t h e  
r e q o n s i b i l i t i e s  and d u t i e s  assigned t o  t h e  new organizat ional  : 
segnents, together  with a 'natural r ~ l u c t a n c e  i n  a l l  segmnts  to . ,I. . . 

. . rz l lnqu ish  t h e  performance of functions previously assigned, . . 
created annoyances a t  a l l  l e v e l s  of supervision. I n  b r ie f ,  "the !:. 
'coss had a rough timn was n statement generally appl icable  t o  . 
w individual  occupying a pos i t ion  from sec t ion  chief  on upo i I .  .: . ! .  

- . ',. . 32. The formation .of -thG Technical and Engineering ' , -  

3 i v i i i o n  caused a review of a l l  proposed const ruct ion p ro jec t s  > . ,, 
. - . L 

$or ReiD f a c i l i t i e s  submitted f o r  the  F41 1952 and r?Y 1953 MCA . ' .  
budgets, Since it was mandatory t h a t  proposed const ruct ion - .  I '  . + 

p ro j ec t s  f o r  research end deve lop~ent  f a c i l i t i e s  t o  b'e included - - 
i n  t h e  FY 53 budget be submitted by 15 ~ u g u s t ~ 1 9 ~ 1 ,  the re  was ! 
i n su f f i c i en t  time t o  consider major changes i n  individual  items i . 

prepared by OGMC and ORC f o r  accomplishi~lg t he  funct ions  assigned' *$ ' 
t o  'them i n  the  old  organization. Hence, t h e  descr ip t ions  2nd . j 
j u s t i f i c a t i o n s  of those items submitted f o r  inclus ion ' i n  the  -':I - . budget were e s sen t i a l l y  a s  o r i g ina l l y  prepared by OGMC and. ORC . .; . , . 
v i t h  minor changes; some items were deleted,  addi t ions  were made i 

i .  .. .ic 



, . . . 
- .  . . . . 

. . . . ' I  . . . . . . .  . . .  . . ' e  . . . . 
. . . . . . .  3 -3 size- a d  scope of some pmposed. buildings, the' .size , . . . 

. . . . .  ~e d c o s t  e s t k s t e s  of son;e proposed f a c i l i t i e s  e s s e n t i a l  . . . . . . . . . . . . .  ' .. -- - -be -- xork xere reduced, p r i o r i t i e s  were rearranged. However, . I I,: r.' . . . .  .'..I :. -- I ;  . --- L;= s b x t  t b e  a l lo t t ed  precluded li jgical changes . of formulation.. ; : ..&.,;:::: ' v !  , :i : ... .. . . L .  : = - h5th the  new .organization before submission. . ';The items :: : ' i. l. '.:-,! ':. :...': 
' . 

. ,4 L . - . . ', ...,.. i : *  

-ied did r o t  indicate plans f o r  providing f a c i l i t i e s .  for.:' (.:i::; .. : . . .  
. . . .  . . . . . . . . .  . .' . . ::., , ; . . 

. . 
=~.o,~anizational,segmcts;.. . . .  . . .  . . .  . . , ..>.: . . . . . . .  ..: .: - P .  . . . .  . . . . .  . !  

. . 
. . .  9 .  . . : . . . . . .  ' y  : . .  

- .  
. . . , - 

d 
, . . I .  : .  . . . . .  :/..i'.;, . . . . . . .  

33. The planning a t  Redstone p r io r  t o  August 1951 was . :. . + ...... . - . . 
. .~  . .  . . -=C! on the 'concept of - a  complete se t  of rocket -research and . . . .  . .' , ., , ' .  ..:: . . . , 4  

*elo?xent f a c i l i t i e s  i n  the v lc in i ty  of Suilding A-120, except .-I..:.v,.: : ' -;. . , . _ . i l.. I . 
5: test areas and ranges, snd a complete s e t  of guided missile - :. ;;:. <!.::;. . ; ' .  . .: . -. 
> - s h  and development f a c i l i t i e s  i n  Plants hxea 1 and contig- .:; ;. :*.. ; - . . . . , .  ' t . mzs =@as. . Hazardous s t a t i c  tes t ing of la rge  l iquid  f u e l  . . . .  ... - '.. '. '. .-. 5 .  . ' ~ g e s  and rocket t e s t  areas would.have overlapping safety zones. ,,.., :.- ., ..:. .!.,, ... - ;, 

5 w e a s  used. by resident  contractors would be separate and . ,  ..: . : , 
~ r ; t h u o u s  5.n so f a r  as .possible. ~ r s ' ena l  service functions 'were : ..':..'.'::.: 

1 
. . 

., ; ' . '  .: . ; 
. . .  . : ,. b k located approximately midwzy between rocket and guided. . 

. *  . . . .  
. . S s s i l e  f a c i l i t i e s .  Fac i l i ty  requirehents originated with and ; ::L; . - ,  ; 

-,,-A i ~ i a l  planning was acconplished by OGMC and OBC personnel in- -'.:: . ::. ... :. ..: . .  

L e n d e n t l y  r .. coordi.nation a t  arsenal l eve l  was: a f t e r  preparation ,: -; ..- : - 
......... 0: M i t i a l  plans i n  suf f ic ien t  d e t a i l t o  justify the Pac i l iQ . .  : j m j  .... 

=Zus, while excellent cooperation between persoruiel.at the work- .:.:::,( ' ..*. :' . . .  . . 
kg l eve ls  of OGNC and ORC existed, the. savings in p e r s o m e l ; . .  :.. . . . . . . . .  . . . a .  . ...::: '{ quipment 2nd e f fo r t  expected..when the&cre€ary.of the Army.: ;..'?''?$.. . . - - I .  . 

. . ,.:.;" \ . . . .  - qproved the transfer,  of guided missile a c t i v i t i e s  from Fort : , '  
- ?  + . .  . , 

3liss to Redstone had not been real ized pr ior  t o  the  consolida- .,?.-'J ..:: ; . . 
. .  .,,, .. t i on  of a l l  R&D a c t i v i t i e s  i n  the  Technical and Engineering . 

. . . . . .  . ., .$ . . .  . . .- _ . .  

. . .  Division. It ' i s  .not d l f f  i c u l t  t o  ..understand the  continued in-.  .:.::" 1' !.... : . : ; 
' .  . dependent ac t ion .  of OOMC and ORC uhen i t  '.is real ized tha t  guided : '3: :c ., . . . 

missiles a c t i v i t i e s  &re or iginated by . a  group t h a t  had t o  be: :-:,<$;.: .. . . .  - ' .  . i  ..I semi-autonomous a t  inception, had developed bo th  working organisa- :i; ' .. 
t ion  .and equipment independently a'nd under hardship and was ' . ...,: . .. ... 

regulated: tD. di f ferent .  controlling .groups a t  higher l eve l s  than , . .-i: 
' . , 

. . was the  rocket research "ad developnient .group. Thus, while some ,' .. ' .. 

.. ~unct io 'ns  are  i d e n t i c a 1 . h  rocket *and guided .missile a c t i v i t i e s ,  :; 5. .'. 
. . 

: a  .: ' -  

they. a re  separated b y  pm j e c t  def ini t ions and controls, and fall .: .:. 7 .'., . . 

. under. different  resea@i'.and development technical objectives . - . - .  

... . due t o  the product ' rather than functional breakdown of a c t i v i t i e s i .  ?'.. 1 
. . . . . f .. 

. f  
. L . . .. I 

:: , ] 
. . i- 

34. The or ig ina l  concept:0f ~eds t6 r . i  project  R-15, '. ! . .  s . . ?  

. . Army Pro Sect A-373-10, Engineer ie :  Building was tha t  t h i s  bui ldkg  .!. . . . . .  ; 
. , uould house design and engineering':activities per taining t o  free' . '{ . - I  .: 

f l i gh t  rockets and be located i n  the immediate v i c in i ty  of ~ u i l d -  .' . . ' 

- ins A-120. Similarly, ODHC-8, A-373-16 BClD Design ~ d l d i n g  was :;.-, f ..' . ., 
' I- 

. t o  house design a c t i v i t i e s .  pertaining t o  guided missiles, while .... ::*? . . . .  . 
w . . . .  

'. . . . . . . . .  . - ' .- ' .-. .::q ., . a .  . . . . .  . . .  . . . .  .-. . . .  > 
. . 

./;;;. ,> : : . . 
.. . . . . 

. . . 26 ' ..., : ? 
I 

. . .  . - .  ' - . '  , *.':'-. :.j. ., . . . .  . . .' . . . - . . -  . . .  '. ..: .? . . .  . . . , ,  . . , ,  . . . . - : . . .  . . . .  
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. . .  . - .  . . . - . . 5 . .  . . 
...I .;.. . . ,  . . . . .  =-3,-X-373-9 Research aad Developmerh ~ n g w e r i n ~  Building . . . . . .  . . . .  , . .., . .. . . , 

, . 

i ,: -= -- 'a h c s e  engineering a c t i ~ t i e s  reassigned t o  the  Engineer- .,. , . ' .  , . . . . .  --- > C-. It was decided to relocate  these buildings i n  a .  . , ,. : I -  .. " , 
, ,. . . . 

s s e  locat ion on the north s i2e of Martin Road eas t  of %dd . . :;-. . . .  :: ,. . . , .  .. . : ' _--- Sccl, Ti* g o u p  oZ buildizigs w a  t o  become the center of . ' ; . .;; ). ' . ; .' 

f m c a l  an3 Ehginaerkg Division Activit ies.  Redstone pro jea t  ';: . . : . . ,  ' ' . . ' 
~0~2, k n y  PrO jec t  8-373-29, Research. Laboratory was originally ! 

-:+ . . ' .  : 
-- - . . . .  - U e d  as a f a c i l i t y  required t o  pmvide f o r  tha t  research i n - .  . . . .  ' 

' 

-3 basic  physical sciences mcessiay . t o  furnish the knowledge : .:.I '.tl.<::: .. "-' . . 
e ,,,, !8 ' . :.- ,, -=qzimil f o r  progress in rocket development ac t iv i t i e s .  . Pro- . ,  /.. 

. . 
t .,.-< . . .  " e z t s  chemistry spice was provided by the, barricaded wing ;onv ..:'. -: -: " ... .: . . .  . .  - 

L-120 included i n  the FP 1951 appropriation:, . t h e  f a c i l i t y '  . .:. ' - .  . . . . . . . . .  : :' ' , :-'., 

-4-q-~ested f o r  the r"lS 1952 budget would p'rovide space f o r  work ., ;. - . .  . . . , 

. . . . . .  
57 tll Sranches of physics 'and those branches of chemistrg not ' , '; - .  . - :  :,. .::: . . .  . 
5.3-sed i n  e i the r  laboratory portion of A-120, This was to ..: be . .! .. ?. 

z k-.g appended to the  neu section'bf the  present building. It . ' . I;.. - 
-ss decided to  change this concept. bf Project R-18 and use funds . , . :? - .- .. ;-.:; :. : .':' ; 
rx-rided by t h i s  item to establish 8 separate research laboratory . : ..,; - . '  

. ' . . , .  . , . 
:, , . . . . . . . .  '3 conduct research i n  the basic s'ciences' as a service for . , the . '  . i . ,  . , .  . 

- .  kc+,-he ersenal. This laboratory was relocated on the p lo t  ,:@lans !. , ;,i -. . ': . . 
. . . . . . . . . . .  .. ';o a s i t e  south of Martin Road and east '  of & : ~ o a d  in the .>' .. > 

gereral area of t h e  buildings mentioned e a r l i e r  *this pzragraph;,.?j:: i;: ' , . 
. . , . . . . . -. 
- ,  .. . .  - . - .  - ., . - .  

. . . . .  . .  . .  .!. 
35. After informal discussions G i t h  post ;Engineer . . . . 

:~1-sonnel, on 8 October 1951 the  Post  Engineer was not i f ied by . . . . .  . . .  .' 
=exorandurn of the c,hange i n  plans fo r  u t i l i za t ion  of the  Research ' l.'.:.::' ' ' .  . , 

h b r a t o r y ,  R-18. 1?ew s i t e  locations ,were suhnitted f o r  Technical..? ' i  :. . . . . 
a d  Engineering Division F a c i l i t i e s  a t  t h a t  t h e ,  ~ e w  line. draw- . . ,  ' j . : : . : ' .  . . 
-,." Lgs, descriptions and preliminarg c r i t e r i a  were submitted t o  the -:z, : ..'-' ' : . . .  

, , . . . . . . .  203% Engineer i n  December 1951, Fx Hannes Luehrsen, Chief, Facil-. - +  3 :::..;-. . 

'",ties Planning, ~ e c h n i c a l  Services Group prepeed  excellent . a k a  . . -  i. ... ' :  . . . .  . . 
. . . . . . .  a d  building plans which provided f o r  economical -expansion of ' . '  

ac t iv i t ies ;  .however, these plans were'.not i n  complete agreement - ..'.'! I,'. ' -. 
- ! 

. . 
-d th  existing and planned u t i l i z a t i o n  of areas f o r  rocket' actfv- .""'-.f.. . . .  :'- . . " 

. . . .  
- i t i e s .  For reasons apparent fmm preceding portions of t h i s  i .: . . . ,. 

report, rocket f a c i l i t i e s  :and area plans .were rat as '  complete as ' :. 1 . 
. . . . .  . . - those f o r  guided missile faci l i t ies . ' :  .Further records of arsenal,..  I.: . . .  

. . .  planning were incomplete, which, together with uncerts int ies  ; . . . . 

concerning arsenal  boundaries during . the 191i9-1950 period when. ' :, .T, :. ' . 

. 

areas were d e ~ i g n a t e ~ f b r  rocket ac t iv i t ies ,  added to t'nis confu- , .d . . . 
sion. ' I n  m a n y  cases rocket a c t i v i t i e s  u t i l i zed  areas  on verbal ' ! : 
authorJty of the. Commanding Officer w,ith subsequent approval .--/ ... of . ' .  ! . . . .  . 

. 

. *  . 

. - . the planning board inadequately recorded, These conditions, . . a . .  
f . .  resulted i n  overlapping plans for"  u t i l i za t ion  of some areas ' f o r  ! . 

. . 

- ' .d i fferent  ac t iv i t i e s .  One of the most questioned areas was ' t h a t  . .- . . ., ' ' -  . . . 



- -%&kg w e  3? This  one was exceptionally d i f f i c d t  as .' e - ,. . . 
=q-' -ed a t  the time retent ion of t h i s  area in t h e  arsenal . a I . ,  

.-,t - ... US. -ies i n  long s f t e r  firm decision and approval . . .  1 
2' x u  arrangment was received. While most questions con- &., . :.. -,. 

a .  

cs&g area utilization are nov .aatisfackorily resolved, the  , I .  

-il; Teelings of some of the individuals involved in the compe-.- .': - : 
t 

s&hn for space remain, and cooperation between some branch , ; :, , 
I . * -. &=fs and the Tac i l i t i e s  Planning and Coordination is  not y e t  . . - . 

c ~ c . ~ t e *  - - 
- - . - 

, - , . 

36. In t h e  period from August 1 9 n  through January . c ,. . ,. --. 
2 5 2  w h i l e  reconsideration of items submitted f o r  inclusion i n  . : 

_ , ZY 1952 -and r"P 1953 FZA budget was progressing, plans were , ' , .' 
=&z fo r  incorpomting those items previously deleted from i'Y 52 ' * ' ' . - 

', 
& ,"P 53 requests, a t  arsenal  l eve l  or  higher, .in the FY 19Sh . , - I 

,XA sub~lission. Rocket Development Group planning had t o  be . 
mozpl i shed  by personnel responsible f o r  mission assignments . , 

! 
cf the group: those competent t o  contribute to planning did so, - 

, . 
. ' r  . 

.I 
2 ~ i t e  of a heavy burden imposed by assigned research and .I . .  
<evelopment projects which could not be neglected. Thus, there-  '. b . I ! : ' .  t 

x e e  delays in ' the  assembling of ideas about new f a c i l i t i e s  into A ' ' /  
q d p o s a l s  in suff ic ient  de ta i l  to serve a s  t h e  basis f o r  work 1 
3 tfie Planning Qroup. The Planning Group, i n  turn, had too few * .. 
g s p l e  t o  work with the operating personnel, so could not deter- i 

. < 
zi,?e t he  adequacy of proposed f a c i l i t i e s  t o  meet the requirements " , 

- 'i Lzosed by the functions to be accomplished. i 

.- ' !  " ? 

37. Two &portant f a c i l i t i e s  ,wfiich were badly neglected r . , - * %  . 3  i . - --because of the  inadequacye of pkrsonnel available t o  develop proper ;'.. : r 

c r i t ek ia  w e r e  Redstone Pm j ec t  R-16, A m y  Project No. k-373-U, , ; - - i :  
i .  

3 c I o  sed Test Range 'and ~edstdne Project R-21, A r n ~ y  Fro j e c t  No. ' " . v .- - f 
A-3D-20, Ba l l i s t i c  Track. Each of these f a c i l i t i e s  was included . i 1  
ir the  FY 1952 program before suff ic ient  stuQ to determine e x a c t l d  .- I 3 c 

1 

the Qpe of facility required, and before the economic aspects of ,'; % .  

, - !  
construction and operation. were determined. To fur ther  complicate "' .. 

3 . .  

i . 
procedures, art adbninistrative decision- was -made t o  construct the ' ,: ' . . .  i .  
3 c l o s  ed Test' Range (a f a c i l i t y  which should .logically be. desf ghed ;? ? 

as a-s ingle  u d t  and which may not be operated w i t h '  construction *.I. J , ,  
- xork i n  progress) i n  twrJ increments.. The f i r s t  increment was t o  ' h* 
cost $ a ? ,  000, an amount which would t a x  the  ingenuity of the 

{ 

.,t . .  , 
designer to obtain the minimum of s t ructure and u t i l i t i e s  required . I  

f o r  successful u t i l iza t ion .  I n  December 1951 a contract was o ..-.i 
' . # ~ e g o t f a t  ed between the ~ o b i l e  Dis t r ic t  Sngineer and Parsons-Aero- - 1: , I 

j e t  Corporation ta develop design c r i t e r i a  f o r  these f a c i l i t i e s .  -.-; . I 

- 
Itre resu l t s  of this contract were unsatisfactory to' all parties :--'-<! , 
involved - .-'! 

-.$ . 
> .  . , . ..I 

- 28 . - I , - . -  



. . . . 
I I , .  

33. on 15 February 1952, Redstone Project RII-1, The ? . .  . , . , 
2- X x n t o r g ,  t h e  first mazer project o f ,  the FY 1951 I ,, *, . 

: ,  s , ,  - 
=zzz=ction p ropan  w a s  dedicated. It was a high point i n  
--a -Y- CkeIo?rent of t \e orgznizztion t o  have the  f i r s t  new . . , . ---- -%--c--ent f a c i l i t y  designed f o r  rocket research and develop- - . i i, . . h  

=% zt Pzdstone krsenal in operation. ,. - .' s' . I .. d 

39. In  Ymch 1952, b George He Messerly replaced . ., 
5 2  Severin R. Beyna a s  Chief, Technical and Engineering D i v i -  , < 

-i-cz. On 28 April 1952, the Technical and Engineering. Division 
--e - reorganized. The organization chart  f o r  th i s  change is . +  . . 
- -lzc!ed -A i n  Appendix 3 - M i b i t  N, I 

40. In June 1951 a program was i n i t i a t e d  at  Cornell . , 
- 1 

S ~ e r s i t y ,  adninistration by Cornell Aeronautical Laboratories . . , . . L  & b c h e s t e r  Ordnance Dis t r ic t  t o  st* causes of rocket dis- . . (. 
~ ~ r s i o n ,  a d  tine influence of various fac tors  contributing to  . a  

-. 1 5 ~ e r s i o n .  By January 1952 the survey and'evaluation of work 
zccoqlished i n  f r e e  rocket b a l l i s t i c s  and causes of dispersion " 

M c a t e d  tha t  ba1listj.c theory for  f r e e  f l i g h t  rocketstmust be ' ' ' 

Zzzther'developed, supplemented by numerical a a l y s i s ,  experi- ' . v ' q  ! 

z e e a l  measurements, and review of basic mechanics of rocket . - -:* , 

- z-A@t before predictjon of the  e f fec t  of design and construction : ', . 
=izbles on accuracy m a y  be determined witinout prohibitively . . '- 

a s t l y  a& extensive r a Q e  work and s t a t i s t i c a l a n a l y s i s .  A 
-,-gram f o r  study of the motion of spinning rockets was established ! 

=t. Xorth Carolina State  College under the  direction of D r .  John ' . 
X. Cell, and a compvlibn program f o r  the study of the motion of ( ,- - .  

. - 5  I9 stabi l ized rockets was in i t i a t ed  a t  the University of Tennessee ' . - .. 
I ' I  

=<:,sr the direction of D r .  R. R. Newton. T'ne successful experi- :' ,. - .  . 
,.I ' 

zrental ver if icat ion of adequacy of theory and determination of ,.. , .  

e ,qirical  parameters f o r  numerical analysis is depenlent on the . 
I t 

2evelopment of adequate f a c i l i t i e s  and techniques f o r  determination ' ' ' . . 
of the  motion k~f the rocket outside of the launcher with suf f ic ien t '  : 
precision to  permit s ignif icant  measurements. This requirement s 4 ,  . . 
plus the urgent need f o r  a f a c i l i t y  to  rapidly diagnose design . j . . 
Lnadequancies and construction f a i lu re  of rockets u-der develop- : i , '. 
ment furnished impetus to clefend the construction of an  adequate .- 'I . > 

- Znclosed Test Range a t  Redstone Arsenal. - 
-* # 

b1. Additional jus t i f ica t ion  of f a c i l i t i e s  f o r  FY 52 . 
and FY 53 were presented before representatives of Office, Chief 4 
of Orchance i n  January 1952; representbtives of Chiaf of Staff '9 - 
in February 19.52; representatives of Office, Chief of Ordnance, -.'-?-f : *  
Chief of Staff GL and Bureau of the Budget i n  Hsrch 1952. 'dhile: . ' '. 

i 
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= -c=k -- 52 & -? 53 5-4 s-2 02, s b d i t f d  jmtifica- . : :':;:; . . . . .  - - -- . . . . . . . . . . . . .  - - -  - 

+--z=, cA-dr;2 &-a+< 7- m e t e  - F~M&T - & M n g s '  , -:. 8 ;.;, ;; ??;. : . . 

-- 5 ~yz-2. Iij --I952 2 s e t *  was held . ' , .......... . . ? ... 

'=--=- ~ ~ - 3 = = ~ ~ ~ ~ ~ e =  c- ~f z=d j = q = e ~ e Y a t i v e s  SSdf Chief . -2' i : . :: i:. ' .. 
. . . . . . . . . . . . .  . . . . . .  

-2 - 7 ~ 9 7 ~ ~  - & s>-ze Wf-ict- 5 m e r  to obt,.=b -.mmval . ,:.:. ... .,.:;if . . . ' . . .  : 
. . . . .  --- .&-* a *- 2 -z 9 sl;& 53 ft-* . . _ . .  . . . . . - .  , 2 . -  . : * : . :  . - . ' .:. . . .  . . I  + .  

. .i_'. , ._ - 
-.A;.:+ :. . . 

f;2, 2 e  P<s*& LT-+~~-J&- Foma Spud -0- :' : . : . . . . . .  - .  . . .  .. 
. . . :  

- 1 7 s + e ~ ~ ~ ~ t ~ . ~ = s ~ ~ ~ ~ ' , ~ ~ ~ s ~ n e J , - s e ~ d u r i n g 4 , ~ , . ~ - .  . . .  . . .  ......... . . .  .:, - . . . . .  ,:. 
..' & 6 dme 1952. 2 e  z7.i;*ucr5~ of Sci355ng k-120 w2s used f o r  .-. :. . ! .  

,.., ,. . . . . . .  - .  
' . . . -D - mt tks for -32s x a e t k g .  In order to be reaQ for the . . .  ..:".. ;+, :;- :::. . , ' . :.j 

&&z .&&is it-- *&e Z 51 cozst+l;lction prograpl was given . . . . .  -.-': . . . . . . . .  - .  
. . . : '  . - ,I&- over a l l  021- -'at fzcilities not to be contractor . . . : . . . .  . . . .  . , - : '..,. . -. 

, . <. Tke ?*st session co-r3,:ste< of i m i t e d  papers on the' :,: . : . . . . . . . .  
: i 

?~k250;15hi? between c ~ r r ~ ~ ~ t  2nd future weapons needs. and current .!"' . : ;; 5 ..; 
- -&ll;nt - zesemch PTO de-re3.0-nt. Another session consisted! . :": 3 . , : y , : : ' .  , . , : . : . " . 

, . , . .  C- W t e d  pz~ers on selscted topics  i n  current propellant re- . . . . . . . . . . . .  

SE.Z.?& a d  developrent. The other  ~ e s  sions included 'c.ontributed: :?'! : . .  :'., ' :.. -. i 
. . . . . .  

... F-rs on p & p l l a n t  ch~dstrp, interior;  ba l l i s t i c s ,  and t h e  ; : :  ' : .! 
k 7 7  ebiC a2plicatio3s of p m p e m t s .  Since there were ',-"-. ': : . ' . ' . : ~ i  " 

..... 
;... .. > 5 contiibuted papers, split sessions were held simultaneously ' -:',s.i!'l-dd':,;,'! - ,  , , . ., 1: 

. .x,,:: ,..A,::. . , . ..,' s.1, A-120 axid -the Gorgas k 3 o r a t o l y .  Rohm and Haas'.Company, . , . .' :,. 
. ,.., . . ,  . . . .  . . 

. . .  -*tone Pxsenal Research Division xas host fo r  t h i s .  meetfk. .:{.?.?%i,.:.: *::' ,?.."...:'-':" . . . . . .  
. . . .  .,:.:.. .&q:: ... . . .  % .  

. . 

3 I n  June 1952 a. method for experimentally.. determi&g?:$ .?...:: :. .... t ,. ! 

*+Ze s t i o n  of a s p m g  rocket uf ise- in  the launching tube _ w s  : ' * ~ ~ ~ - : ~ , ' ; : * . ~ ?  ,, , ..i tr,t : - . . ,..= >:-.( .: . #. 
. . .  ,. .. . ;,J L&sed and construc t i d n o f  the f i r s t  segmented rail launcher ..p:: 4,-- l?.......'.. :., .. y;?.. , 

%B w e  this system was b i t i a t  ed. . In August 1952 'lk A. C . ~eniu~,;'j;.''. : 31. . : ...: ...... : ' ' .  r . 
cr. devised a . sgst&m -for v&ifging t h a ' r e s u l t s  . of this ' technique :i:.::*j .. :.'j:{,3+,,.. . . . .  ...:: . ;i 

...... 3 -as of hdibisotopes ... The radioisotope technique has . the  : : ,  .................... .. , . . . . :  
&+atages of ' f& ,~ i t i+~ l~  2istinguishing between f m n t  . and r&ar&:;s,';$ '::::'.' . . .  

-. : ; . $, < , , ::, , ,' : , ; ' . .! 
tourrelet contacts with the  'tibe and gives' an indication ' o f .  ' .  :'. . . . . . . .  . . . . .  ,: . -. .- ' . - t .  

ooatact but is:e*penr;i,ve a n d w u l d  be prohibitive 'for:. ,.::;::..':.::::: :,:.. '-:-:.: . . . .  
r. :.. I gathering the s t a t i s t i c s  required; . Both o f  these methods have ,. .:"..;'2 :s .. ...I:., '?;'. = ..: : 1 .-. .. 

.... . . ;  . * .  teen successfully employed ariq '"excellent' 'correlation exuted -: r .  ;.. -. . ::. , 

between the e l ec t r i ca l  mddo't; b t h o d  and the isotope'  method,:.: .,i:.t:i'.$: . . . : . . . .. . * ,, .+: . "': 
33.e t e s t s  using isotopes w&e ,not, performed un t i l :  early . 1953: '.. . ;., ... - , , ; . b ' . -  ., , ; "-:% .. . . : .! . 

,, ! .: . -Zoortunately, t h e  correlat ibd wat$...'good, and the progress made be- . ;:-.:? :::':,. ,.'I :.' -... , - . ':' . . 
- fore verif icat ion of r e s u l t s  'expedit;e',d 'the 'CTork . ~ . ' . a t : l e a s t ~  six . . .  '::I :: j:: ;,fi.!; .; : j 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . *  . . . . . . . . .  . . . . . .  .. 1. .: .:$ .,:... ,- .;, i . . . .  ~ n t h s  o - .  . &. ....... , .. ., .!........: . .  . . 
I . . *  .. , ., , '. t.. :, . . . . 

. . . . .  . . . - . . .  . .  . . . . .  . . . . . . . . . . .  : .... .:. .; ' .,$.. ! ;:., ...... : :; - , .  . . ., . . .  . . . . .  :... r.,;; >. .. , . .  ..- :; 
&. .: In, June 1952. W6'z-k on maas'ure&ktof. shock due :to f .. :: .: . it. . .  

. . . . . .  .. . igc i t ion  of a - l a rge  jato h i s  s t a r t e d  a t   adf ford Arsenal by. Test 1'.Y?,-.? 1 - 
4 Evaluation personnel, while Development, Laboratow. persom81:: $4 . -  "; ' 

. . i n i t i a t e d  ,d&velopment of .  an , interim ign i t e r .  to a l l e v i a t e  dif f i- . '.x....!.!.<.i.i ' .' .'. : ' . . . ' 
cu l t i e s  and permit ,continuation. . . of ' m i  a s i l e  : tes ts .  - Sbultaneo~s~.~%~'!:;~'::~..' . . . . . . . . . . .  . .'. '. 1 
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1 
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- - -  -- 
LA a&%-& Eadford, t e s t  fhtures were designed to permit " , ! 

< ,!' . .: ' - -- > 3,*e cZ w r k  zt Becis-mze. ihlle XLlegaw Ea i l i s  t i c s  t -, ,+-: - - - 
=7,';3~ solved the ig-nition pmblern in the t o  avoid use of . ' . '', ' '. 

--= -'- I .  

Ir L L c P i  iga5ter c~~5er  d e v e f o ~ ~ ~ n t  here, C?e acceleration . - --  * + 

-ts =- - o 3 t z M  a t  I,?dforxi ?roved useful. > I  

&I+  * . ( 

&. In Jme 1552 a p r c h z s e  order was issued t o  the 
%-s-htmentCo-mforE.CequiFent t o b e u s e d f o r  . : - .  
' f i s t ic  corrpbt.iorrs. B e  decision wrs made to i n s t a l l  a l l  % . < .  
=?it* eqqciPnt fizr5n.g kide zpplication in the Computation . . '.. 
-&-&tory of Guided Z i s s i l e  Uevelopnent Division so there , I  I .  I 

' I 

a -  - . ,  " 
k2 l  be one corputat5ons center on the arsenal. Automatic T I  

&+A reducticn equip,ellt, kcluding IEM key pmch and sorting , . ' r L '  
X-SIES, uil-l b o p r a t e d  t h e  B t a  Reduction Section of :. . " < *  

* .' ;$ - 
?st a d  Evalwtion 5mch. Fxogradng  will be accomplished ;, , , , 
3 the Coqutations-Laboratorg. , I = f ( I ,  ' - s , ',* 

~% . . 
46. I n  k.u,rmst 1952, re2;resentatives of both GXDD and a: -- 

--(: zttended a fscil i tgr reviex ~ e e t i n g  kg Amy Chief of Staff '  - !,.- . , .  
r-'. t o  dlscuss i tens  scbrriitted f o r  inclusion i n  the FY 1954 MCA 
LS- --et. p s e  repres ?to disc&s& .i ,, 

zq7 OS these items. 5ut w e ~ e ~ - o - r n e d  &h_a,td-~ item on the FY 5 4 .  
crstr~cti~nE2r_aL~o'111dd~ee2P~~gxe~~efor~n~1 of the  , :',- 
.- - - -,2icihl iiedstone A r _ s _ e ~ 2 s k ~ , " ~ h i c h  had not been , *d *&.  

d x e l v e d  trg ~ r n y x i e f  of Staff  Gb througn o f f i c i a l  channels . '",'q .-. , 
z-t Elat time. 

k7. Fzilure of higher axthori t ies  t o  release funds . ' - - ~ j  + ' 

=-Q Xobile D5strict'Engineer f o r  use on MCA projects f o r  Redstone .- - a:. ,. . . 
*serial delayed progress on a l ~ r g e  group of FEA f a c i l i t i e s ,  , % *to . 
+2e first increnent of FY 1952 releesed being the  only i t ens  m w ;  .sd , .  ' + . *  

czser csnstrilction. The only MCA budget item now i n  progress ' ' :?,. 
Zor Zocket Development Di-&ion is Range Clearing. ..$-j.,s:l... 

' ..t . $  . 
, , 

48. Cccupancy of Coquting Laboratory, Buildinfi 855 . . 4 + : , 

rzs star ted i n  December 1952. S h e  then a l l  of the FY 51 . !... - ,  

x c k e t  f a c i l i t i e s  have been occupied except item ORC 3 and 6 - ; I  

Tienperatwe Condition -and Cycling Building, where ins t a l l a t ion  . >. .- , I  , ,. 

of refr igerat ion equipment by York Corporation is nearing -* . 
coxpletion, Permanent f a c i l i t i e s  on HRange 1" are being mde 
rea@ f o r  t h e i r  first use i n  f l i g h t  testing. - 1 . . 

,- 
D . Organization - <  1 . ;  

1 , * *  

- 1. The basic 'oreanizstion' of the  Rccket Development : ' . 
aivis ion provides a logical  grouping of a c t i v i t i e s  i n  which 

.". ; '. 

+ .- 
. . 



- - - - - - .  
- 3 --- -- A c=r,aizat,ioml unit- is perf~,* related o r  s5iEil.m 

I-,3~Er?s. %ie 3- .of CCP& i s  clezrly enocg?? defined .. - -  - --- --> < $ < ~ & . - -  
-a -- ucr &auld b u  +A -&OB he reports and each 
-$or should r m , d e  his &et- responsibi l i t ies  and 
-mi -ii5ch sf lrdbztes  xzclct dir-ectb to him. The ornani- -* .' .. 
-, s t k z  is needlessly reak E e z c s e  the i e ~ e s s a ~ ~ ~ $ ~ o ~ n ~ - .  .?. ;..:. ::>, ;:,,, , - - --- 'C r e s m b , $ - X + .  ' j , . ,, :;, . .  . -  & - h s  i n  c m - e  b f i i e ~ w h p ~ -  .:'-.:.',: .".:,:.. ...: - -;= -- - & - G - ~ ~ ~ G G ~ ~  a OZ the ~sp~JZno,w_1-*e and :> 'i: .:.>.. ....: ' ' 5 . .  - -I_I_LC ---d ,>,. : 

Z P ~ , . ~  .,tLon ~cssesr  ed, 5 ~ i i r ~ i ~ ~ d u 3 3 ,  mexbers of the. division . , . 
.... - .I.. ? -e&, fzzsSfclis a r e  p z r t i a l ~ . :  duplicated i n  : 

. . ,. ,- ..' . ; .. . . . .  *a. - / in;27i_&zl 5rm.c-as 23d S E C ~ L O ~ S ,  i .em ~ e s k n .  Branch performing :. . .  . :I':,f'.,, .,-... , ... . 
Z n  feet B r z i  f i i ~ t i o r r s ,  sections of Project Branch doing;-';'-' : .-:. ..:.. :..,. .: .+ 4t4 -;, 

..... work. Soae Plinor & a g e s  i n  the organization 'and opera- .. ....::.,,:,.. :.,. 
;;lln of the O f f  ice of the ~ n ~ e f ,  Zocket Development-.Division . ,,:;;;=):<; : :;, . . . .  _-- u zlleviate Ff not el-Ml;zte m s t  of these weaknes$es.' . . . . . . ,  . .... 

. , . : ..; ,::fi;i , . . 
_ I  '. 

.;. , -  . . . . .  

2. The Chief, Eocket Developxient Divisio~',)loy contx;ols" . ., :'\ .i .*.+ :."'*'.;: .:: . . : ~ . ' 

z t i v i t i e s  by review. Tnis 5s because he does mt have' the ):' . . . . .  . ",:.::; . . . .  . . .  
":,a ", ' ;; . , 

crgsnizetion required td expedite routine matters and'.screen' - . , . , . . . ; . . I , i ! : . - .  :-- . :.. . .. : 
ZAmn routine actions those decisions which set .  precedents con- .:.. . .  . . i . 

. . 21;~ t o  existing policy o r  Ief2ect;hei policy.: H i s .  present - .: . . , . . .  <' .-':41,;.:. j.:.;. . ' . 1 
czganization also. lacks tke-technical "support required. t o  . ' ' .-. . . . ........ . . 

: - . \'. 
erc luate  the '  work of the '  di.:v'fkiri.n-.a5.nd, llecommend procedures to :::::. .. , : . ,,:,,J: -. . . . . . 
a p d i t e  progress to'ward' coGle t ion  . df ob jgctives,' improve. . .  :! .. . .; ... ' . ... . . ': . 
m i t y  of technical work,, or initiate those changes 'which wi i l l ? ," . . '  .. ; . 3 :!: ,,..: :':.. . . ' . . .  

. . . .  . . .  zchieve m p ' r i o r  &sult s . Tie "or&.riization recom~6nded i s  . . -:. . . .  . : .\.. , ... , 
. . ~ e c k d .  a t .d iv i s ion  .levex 'close '& work performance where . 6 d i - ,  :'::?.:;.- . . . . . .  .-: 

. < tte act ion caLbg .bf t i&fed find .$esult$ obs~rved'.;'..':The ' c h q i  . . . . . .  . - . . :').: :.. ; . - . . i 
- 2 the organization recormemled will . f ree 'the' 'division chief -'.:,. . . . . .  j.;. ,l;,l";': $- .,, . ' . . .  . .  - .! I 

. . . . . . . .  ..... . .  Zrom those"r6ytine d u t i e s  wfii'ch keep;him i n  his own office;' :: .:::' * :; .-. 

. I  : w i l l  -permit him t o  'observe; the uorking' of - h i s  organ'izati'on, ,' ::':*. . . :f:: - : ! 
- _  mufa fate plans, &stablish.ljblicy~&d"adequately. ri~;reserrt his ,;:.Ax!:q i ':.'."$. ,, ' ': -. .::: , ' ; i 

. . . . . . .  . . . .  a v i s i o n  a t  meetings and con?erences -with, other, brgari-Lzatt~or~al,.~ : , 
. 

segnents a.nd with h i s  superiors. ."Direct .contact between the". '?'".-'f:.'r . . . .  i 
. f i ~ i s i o n -  chief and the  working personnel is. essent ia l  -#uu&...;,:;i2?::;fT : . . .  

-&s of collnnand hust be. scrupulously: obsehed a n d  ins t r ~ c t i ' o n s ' ' ~ ' ~  i.?-i;'. -I .' " 
-or cements regard$% procedure or perf oqnance of -work shouUd ::?.',."?? ' 2'. : .: . . 'i . . \. ..5.,.\ .. .- 
'ce.avoided during these.:c&tacts. I .  . . ...... . .  . . . . . . . . .  ; . .- 2.. . : -( : .,..il.-~~ .. :' i 

. . .  .:....... . . c .  . ... .? . .  ::#:?;:<;& - c . . . . .  . . - 
3 .  The organiea~ional  s t ructure t h a t  w i l l  f r e e  the': .' .-c::y.q .?: . . . .  : .: 

- : chief from d e t a i l s .  i s  on&. tha t  provides deputy chiefs ( o r  ., ::.::,' -:?,;;j. . . .  
1. 

. : ... ' ~ ~ s o r s  t6, o r  technical 'assistants eta:., the  name %s1'not :.-",. ......" ;4_:{ : . .  f.;::.: I . 

~zo;taot) capable of evaluating tech& a1 perf omance of the;) ::a$:$ : - . - 

Ei<>sion in the, scientific ' or "engineering Izispec$s, of i t~~wol 'k , .  .1;)-;.-j;4 - . :  ;; 
. . . . . .<. ...,in.. . . . . . . . . .  . . . .  . . . . . . . . " . . . .  .. ".. ... , ,..: . . . . . . .  . . ?  , :: . , . - .  ' . ...... - , ..,: ., 0.. , : a  ' ,..+. $:c.<:,,*.'. ' 

. . . .  .... . . . . .  . . . .i . L  . . - ~ . . . .  - s. . . .  .- . .  .>.... . . .  , ."< ; "' '...'.,.-; & ; . . . .  . ....P. ? ..i-. .. ..-... 7 c. . .  - ,. . :-.- ..,;$* , '  
. . , '. 

. . .  . . . . . , . .  ....... _ _: . _  ' 
. - -  . . .  . . . . . .  ....... .-..:.:-;.. 3 2  : .. .;'.Z :$;' . i, . .  : ; .... '>.,+ : .. .- . . ..... . . .  , , 

. . .  - : . .  . . .  . . . . .  . . . , : .; ? < :.--;;;f 
. .  . . q ,  :.,. : 

' ,: .,.:' . . 
. . . . . . .  . .  _ . . . . . . . . .  . * , - v . . , . . ' !  :?. . .. . . i . .  :.. , I .  . .  - . .  ... - . .  . . .  . . . .  w 

: ., ..? .:? -:. A ...: :... . ..'a :.:....'... . . ...., . . . 7. .....a:. !<7-<:;,..v !. ...-.. .: .- , ....... -- . . I'  . . , . - .- ' 
: . . . . . . . . . . .  . . . . .  . . . . :  .. :. . . . . .  . . . .  ,; . ., . ,, . . 'A. , 

. . .  
. y  

. . . .  .... . . - .c ..... :...:. .,%< ..;. .... ",.-a~..:,$;, ,,I. > . . . . . . .  .* . ,; . . . .  .... . .  . :  . . . . .  ; 

- .  ;:.: :. .. .':': .... ; -;:, ..; ,: .,.! : .a . .> . . . . .  *. . : : . . . .  . . .. : 
.* 

. . . . .  . . . . . . . . . .  - -. . i  ' . , .. - - . . .  . - ,. .- : . :.., 2" .: . . . .  ' " ' : . .-. ; . . . . : . .  . . . . !  
. . .  . . . .  . ..-. . . . .  . . . , .  - .  . - .... 

-. . . . :  .;.. . ; _ _-- . . .  - . .: , t '::. ..:;::.: rl- :::. : ,:::. . - .  . . . : . ,  : . . ?..: ............:." ....... . . . . . . . . . . . . . .  . .  ... . . . .  . -... . . . . .  ; , ;- . . ..... s: a . . , ; , , . ;  , , , . . : . , ; ' - - . " ' ' . . .. ............. .... < : , .. ' ....;....... , . . . . . . . : . . . . . . .  ... - . . . . .  - .  . . . .  . . . . . . . . .  - . .-. r ;.. , - 0  . :.. : . . . . .  . _ . .  . . -  .. ..,:.;, . . 
. :' .i . ... . . . .  . . , . . ,  . < .  . . , .  . . . . .  ... . . .  . . . *.;. 2- .;i.-Y,...z:;:;?:< ;, i ; -ys;;;  -:;;;: ..*> ; ;.* ,. ....... ... . . . .  . . .  . . ..... . . . . .  . . . . .  . . . . . . . . . . . . . . .  .I . :. . . . . .  - 5  . :  .^: '3 ';* . . . . . .  . . .  *.. .. . . . .  - <. .- . . . . :  . . . . . . " . .  .. . . . . .  w.;,;, -'. ;.:..' 

. -: ..-.. -..;, _ . ..+. ,,.. . _..' . :..- . r;; . ,-'. l. -.;; . . . .  :,..;,. :; : ' .. :. ,. ., :'.' .. - . .i'-.' . . ' . . . , .  ' % . ...- . ,..... . . -. . . . . - ?. . . 
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& zz c z s 3 t = t  chief (or de?cty chief o r  executive assis tant ,  . 
-- -- ?----:- ---2 =-~ger, etc) i&o e q e d i t e s  dzy t o  2ay routine actions, 
L ~ - . .  corres;\onderce for c o q l i a - x e  s i t h  policy and good Zorm, . 

I .  ' , 
-----:--a --.>---~es a c t i v i t i e s  Yetueen the organbat ional  segments, and 

---- - -2- - *the bra& chiefs 5 m e s  coordirdion of actions within.  . .  . - . , 
I .  - -- - h e s  -&Lib I n  such a s t r u c t i i  the  adninistrative off ice - .  . . c *: =tll~~w -reports *& 'the J-ssis*!xrrt Chief. - . . 

. L, 'ihe desuty chiefs, vho should be selected f o r  broad 
--p,- -- '-a-~&:e of the t e c h r a l o g  kvolved i n  rocket developnent, must . :: . 
-= L-- -croughIy cor;Feter,t i n  +heir  specif ic  f i e l d s  and be com~le te ly  -: 

z-sy of the l a t e s t  practices zed 2evelopents i n  related f i e lds .  . . 
2: least they ,=st be x s l l  informed concerning current projects  
-4=; ..a to  rocket resezrch ard developrent. The deputy chiefs, ' . . ** . .  . 
'c-?zether with t he  a s s i s t a t  chief, a r e  the s tz f f  essent ial  t o  
--- -, = division chief.  T n q  render h p a r t i a l  evaluations concerning ' " . -  : - *i .. 
Csfs ions  o r  requests of b r u s h  chiefs, They advise the  chief 
azcern ing  the i r  o m  f i e l d  of s c t i v i Q .  !they recomend formula- ' ' .. - ..: - 
t i an  of new policy o r  chages in exis t ing policy, within the , - - --- -. ision and rdvise 'the chief co~cerning the affects  of policy J .  
P-f +,,inzted - ty higher zut,hority. 1. 

2 -, 
. . 

5. The ass is tzn t  chief, according to  the  defini t ion + 

- --d ep herein, is t h e  mar? xho ac t s  as  chief i n  the absence of the ' ,  
Lcief. I n  t h i s  event, the deputies serve a s  advisors and carry ' ' 

=z the* routine work without interuption. Hence, the ass i s tan t  
c5ef must be f a r  more than a routine paper pusher, he mdst  be * - 

=~t i cu lous ly  cm'eful of 2eta i l s  a d  comple'tely re l iaSle  'in con- . . 
.I : 

t ~ e t i n g  business in accordance with the pol icies  of t h e  chief. . 
fe is the man k'no makes the organizati'on run smoothly. e 

A .  * . 
6. The deputy chiefs  should be consultants t o  branch ! %  " 

e i e f s  a d  to individual wmkers -xithin the orgmization; hou- 8 .  - . . 
e7exn, it should be recognized tha t  they a r e  advisors and a r e  no* ., 
-h the d i rec t  chain of comnand, except when specif ical ly  delegated * ,'. 
rzsh authority by the division chief and then only t o  the extent .  ': 
q e c i f i e d  ~y the  divis ion chief. - -  6 

. . .: ;4 . 
7. hequent  meetings with the branch chiefs i l l d i v i d u a l ~ - (  

a t  periodically scheduled conferences w i t h  a l l  of the branch - : - . . I  
chiefs, t o ~ e t h e r  with frequent informal tours.  and personal obser- -';.a 
=tSons of operations should keep the divis ion chief adequately . - 4  . 
in foned concerning current projects . He should be briefed con- . . ;+ - 
cel-nir.g problem areas by the d e ~ u t y  chiefs. Abil i ty  o r  f a i lu re  
w m e t  schedules together with funding s t a tus  should be ca l led  .,-, -+ 

i 
. . d  
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. . . .  
_ +  , .  . . . . . . .  

Ah z';-Leztion of the divis ion chief .  b-y the a s s i s t an t  chief . . ' . :  :'. - ;. 
. . . . . . . .  -- -C--:,? I, ,,-~,,ezt t iye  to avoid problems. The assistance rendered..'. , '.:., . . 
. .  > :z -A ciief should not cause him t o  lo se  d i r ec t  contact with . .' '.' . . . .  - -  - . . . . . . . . . .  --E ,-ah chiefs  uko z r e  h i s  r eqons ib le  supervisors. 

. . . .  
8. 'i2lainiG of eq loyees  shod.& be a required function ' , - - =; CSCF l eve l  of su>ervision. Tie L~dividual  su?ervisors should ' 

i = - s L ) O  --- t h e  s b i l i t i e s  of the d e ~ v  chiefs  t o  h c r e a s e  the know- . - 
2% 9: their subordinzi&s ky requesting help in  technical prob- .- % - - 
m rcS sho- id  pzrt ic i?ate  in this type of ac t iv i ty  together , .  - - -  
c-z %eir su'mrdir--tes x b r e v e r  possible. They should a id  t h e i r  
,cLcAJ?tes  i n  ? l a - a  a& organizing "their tasks and a s s i s t  
- L, - <=~e'-opTng btter meathods c,5 at tzck f o r  solution of problems. " . .... 
2-7 &odd c o n t f t . - ~ o u s ~ ~  reco~xend sources f o r  increased know-. 
>%e z d  use every ~ e t h o d  possible 'a de~relop the a b i l i t y  of , .  
- 5 s e  m d e r  their supem%sion. Tneg should insure development . . 

zL1 l eve l s  of t h e - o r g d z z t i o n  by adding responsibi l i t ies  a t  ;. ' 
z -a -=A comensurate with the bcrezse in knowledge and capabili ty ' . a . 
r,' "the individual t o  assune responsibility. Y .. 

' $>. .* . . .  . . 

9. I h e  Projects Branch being the key t o  obtaining the  ' ::'. 
-?- - az benefit from the-work of contractors presents a par t icu lar  , ' . .!- ..-- -7 - L e q e .  The project engineer is the arsenal '  s ' d i rec t  contact' ".'-!.' . .- 
-- -- I,;; the contractor a ~ d  is the contractor's ass i s tan t  'in making .. ;"t .. - . . . .  
G r z s b l e  the knowledge, experience, and assistance of the Ord- '4 ' . .. . . , . 

. . 
=e Corps t o  the  contractor. ile must be .well informed concern-;::; . .., . .  . . .  
'-- cwrent work i n  relatbd projects tha t  may be of help i n  ex- s:c!q .<:. -?. a .:I . ' 

=-&bing the end objectives of tine project o r  projects Eissigned" ---;;1 _ . ' 2 :  _. 
. -A i .  The idezl  project  engineer would be a man who .has.  . -  ...;-.$!. . . . . . . .  . :.-,-.#: . . .  . . . :< ; :,-.,; +-z-e7,02ed an understznding of t h e  problems of the contractor . : . . . . . .  

. . . . .  - -- . . .  , J the experience"acquired by having himself' been d i rec t ly  ... , , , .  : m 2 : .  

. . 
- r q ~ n s i b l e  f o r  the c o n h c t  of a similar program which wzs . . .  ' I '  ... . , . 

szzcessfully completed. Homer ,  such people a re  rarely, avail-  .. . - . ,  

---? 0 -- Eor assignment a s  pre ject  engineers. W t h e r ,  men succesafu~ i. .  :. . ' '  

-2 2esign, research o r  t e s t  a c t i v i t i e s  generally prefer d i rec t  . .'.:{ ..  .. ' . ... 

,,s , c i~or tance  o r  d i rec t  superJision of work t o  the vicarious par t i -  ,; : ':.! . . .  
1 ' s-'ion e's'sential t o ' t h e  tekh'nical suhervision of the work of 

, -, .. . 
a cmtractor .  The project engineer nust 'also possess a person- . .:" . . . . . .  

. . .  ;'ity h*ich w i l l  earn t'ne respect and.best e f fo r t s  of the 9: . . 

~ r r t r a c t o r ,  a t t r ibu tes  which 'are:.not essent ial  t o  a competent . . L .. , 

-k%FiGual worker. , Thus, 'gnile t h e  suggestion that'  t h e  individuals ? : ':'. .: ' . 

.i ~ s s 3  c o q e t e n t  in other  br8fiches be' assigned pro;jects i n  their .  . .  . . . . .  

ZielSs of competence . is apparently co'rrect , 'one usually fincis . tha t  ''f . :. 

5~!r i_ence  i n  ass i s t ing  in a contractor's ;iork a s  a project ehgineeP .' 
' 

2 =re helpful t h  specific kr~wledge, Therefore, the best . ''-I ' . ' '' 
. . .  . . 

1 '  
. . 

3 i:- - 1 '  ' . . . . -. .::j' . . 
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-.=ining fo r  a project engineer seeas t o  be a$prenti&aship to' ' .;' .. , . .  . . .  
a =ore experienced successful project  engineer, - The deterrents :.. ', , : . ' -  ' . 

, b Eore rapid development. of our project engineers seen t o  bet.. - iT .:;: : ' 
, . '  

. 8 .  . - lzck of kmwledge of relevant Ordnance Corps pol icies  and "'. . ' . .  - . 
. . .  

procedures, lack 'of kllowledge of t h e  best available sources of ' :* .;.:.. .: . 

X o m a t i o n ,  lack of knowledge of re la ted  work -in progress at:  1.:. .: .:' r 'i :-. . . '  . . . .  . . 1. *. ' . . . .  
. . . . . . . . .  - We arsenal or  other goverment establibhments, f a i l u r e  t o  : --I . . . . . .  

follow reports on related projects, .and inability t o  program,. . : ... :'.-.. :i. . . . . 
' f - ; .  . -. schedule and follow up essential ac t iv i t i e s .  A s  -soon as these .:: - , .. 

d f f i c u l t i e s  a re  overcome the  a b i l i t y  t o  ant ic ipate  needs and. a -  , ,  ;. ,{ . . . .  ., . 

. .  . . .  diagnose troubles will develop, It is recbmmended t h a t  on-the- .;, :. . . 

job-training tci include revim o f  work i n  progress a t  the arsenal ! .'::; 
znd discussion of projects conq,'ieted and %progress fo r  diagnostic; 
p q s e s  be ini t ia ted.  It i s  not recornended t h a t  the s t ructure .'. . . 

: . of the  Rocket Projects Branch berevised  a t  this time. It is., . . .  . . 

recommended t h a t  Chief, Rocket. projects Branch conduct more . .!. ,. . . . ; . . . .r . . .  systematic t ra in ing  of project  engineers. . . .  . . . . . .  ?. ,: 
I 

10. w e  di f f icu l t ies '  i n  the  Design Branch and Research " 
:ranch a r e  tha t  these segments of the organization are nbt +l 

r6equately s taffed t o  perform a l l  neaessary functions. Tnerefore, -. 
I ' taey are not capable of m&ng a f u l l  contribution t o  the program,- . . . . . . .  ' . : 
i ; : 

11 'The Test and Zvaluation  ranch 'should i n i t i a t a  an . '  ,7' . , . j . . . .  
e s J s  of operations and'procedw'es. . 'Ibis w i l l  r e s u l t  in ' %.'* .'' - * .  ' . , 

.. :. s todard iza t ion  of maw operations, . which will . lead'  t o  simpli- 
f ica t ion  of work methods. This study is' par t icular ly necessary * ' ,: . . . 

range a c t i v i t i e s  -and data reduction procedures. A systematic :lbq - .':. . . . . .  
raintenance of equipment program with adequate records of main- :h.?t.i " . . .  

. . . . . . .  " a z c e ,  unscheduled repairs  and a l te ra t ions  of equipment will , .:.* . . 5 . , .  ' .: . . . .  l . .  .. . . . . . . .  - 6 c e  time and records l o s t  thzymghequipment'failures, . . . .  . . . . .  .. . 
. . . . .  <. , . . . .  

12. The . organization of the Rocket ~evelbpment ?@ . . . . . . a .  

32F-ision, except f o r  the  Off ice'  of the Chief, i s  s t ructuralJy .t ..!44 .; 
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S 5 x e  the deputy chiefs r e ~ i e w  a l l  projects f o r  technical - ', 
s " e ; ~ c y  anti mitabi. l i ty of ~ethoci  of attack, they &ould insure . -": 
- - c z s a i ~ . t i o n  of pertinent i r i f o m t i o n  t o  the  personnel working - : . . . . ., 
oz projects o r  problems. It should be their r e s ~ o n s i b i l i t y  to ' . I. 
p=er;t perfomlance of z n  unsuccessful experiment i n  an ident ica l  - I a *  .. . - 

i .-: 
=xer more than once. They shoidd zlso be well in for~ecl  of the  . . b . '  'a - 
s ~ ~ c a l  capabi l i t ies  of a l l  employees of the division t o  insure . , . 
S i  -.a. knowledge within the division is u t i l i zed  before outside , , 

4zIp is sought. In  t h i s  aspect, frequent discussion v i t h  ' 
. I  

'zetxeen branch chiefs i s  helpful and my reveal t a l e n t s  of an ,. * .  - .  '.., 
- .  . 

eq loyee  unknown t o  h i s  own superior. * 
1 1 .  . < ) . .  , . . 

, . 

B. Fac i l i t i e s  - .  

. 13 - 
1. Some objective generali t ies,  so fundamental a s  to  

-5e trite, which have been neglected i n  previous plarning have -. 
c c ~ i s ~ ~ e d  an inordinate a ~ o u n t  of time i n  jus t i f ica t ion  and re- 4 . ,  
*tification, c h a ~ ~ e s  and obtaining permission f o r  changes, i ',' 

z 5 i  select ion of s i t e  locations and changing of s i t e  locations. i .  
i 
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~ 5 -  =Cfl 5s -LO sketch a layout of the - - .' ' . , . - - Lr --- e2 q-=7e --=- _ =A p r e p r e  a m r k  flow chart. L ,- % - - - - - 
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I - - -  2T-s-- =a --~z C- CZ~L: c r e q t ~ b e d  f o r  the operations and the - . , 

- -  - - - 
--a -- ---- cz c - ~ z t  - L.=S-, xe csn approximate a specifi-  ' 

- -=--- -- --?=--=-A=--- = T- e e  irdividuals.  Comparing t h i s  with- i' , d a d -  --A- < I 

-- - - -  -I p-- -7;~ =,Z zorlrlos?d, we can determine what I - ,  .I ' -4 . - c ---- - w- .=- a , ,  

=.*a. - --- - -25 I--riC5z-c ke zchieved with exis t ing manpobier; :.- ,'&J . - , I 

+:~-,=--i -a =q Le necessary to  conduct t h e  work . . d  -: '> 
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-2 *--- 3- -%-A --2 I --- , -, ,, - s-- q d i . f i c a t i o n s  w i l l  be required, thus,. - - - - - iL-e ;------I---- CTS - ~ - -- -L e z p c t z t i o n  of acquiring people t o  - - -- e- ZSJ =-&:-- - - 
r- - r L . - u - o  .,! , , 

r . - - -  , .  .' 
2- rcz, z c r z  lire drawing of the f a c i l i t y  planned . t - 

-7-L- --& * - = +  rz c s ~ i d e r i n g  what u t i l i t i e s  are  required - x '  

---J ----A -A=- - - I -  - --, c ~ 5 : ~ s  rx .z-r2i>bIe, we can prepare ourselves * to  I 1 -- 
3 f ~ S 5 5 3  S 5-& 7,c,-~zti-oZs . , ~: 

. - se7-=cSion of s i t e  -locations is complicated. a .: - - + ve 5.c' k z ~ e  ZE ~ r e z  ~ 5 t h  t e r r a in  sui table  for  constructing i -- --3 = c -2s fs-cility should be convenientu located with 
r e~ec t  to o t b r  o p e r a t 2 c ~ s  required or contributing t o  i ts  , . 

. ut73Lzation; it skauld be convenient t o  those provisions f o r  
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. . . . . . . . . .  " .  . . . . . .  , .. 
? A  L N-: - TITLE , . . . . . . . .  . . . .  I :  . ..'.. . -  . - 

. .... - - ( , . ' . .  , i COST . :: ,: 

. ,<'. 
- 

- .  : *:. 9 ., ,. . , 
. . . . .  , . . ' .  .* , 

. . .  . . .  . . 
_:1 . 

1 B-v A-37372 (a) ' ~ ~ u s h i k  & Gfinang : , : $ ' ,  4 8 ,  ;., 
. . .  

' -  Facilit lis s . .: ., 
,. ; s ' . . .... .......... 

. 1. 1 

. ., . .  < .  . . . . .  . , ._ I ' _ . . , . .  , . . * ,  .': ;. ' .  . :. . . .-., fl- . . . . . .  . . . . . :  - ... . 
. . . .  . - .  . ..... 

. . m-VI : ..,. (b) __ _ . ~ o l & t l e s s  &&ion  :. 4bl;g80 :: 
. . . .  <,, ..... 3: . . . .@ 

, . 
, . Fac i l i t i e s .  . . . .  '.< I ,' 

. . . . . . .  . . 
, % ' .  . . , . . -I  .. . > 

2 z 

&-VI1 , . ' (c)  Chemical h c e s s i n i  Facil. ' 167,132- : . 
- " 

=-I (d) Labomtory (Tniokol) : . 206,027 -.', 

Xone ' . ( e )  Security Fencing - A l l  3646% 
ORC Facili ' ties , - a -  .,, . t r. 

2 - .M-7. A-373-24 ' . Addition to ~ e s e a r c h '  Lab 34,000 . 3  . 
- 3 

3 Kone A-373-3 Modification & Expansion . 600,000 ' 
. .. of F a c i l i t i e s  . .. . . 

. '  * .  
'- (a) ~ o a d  Extensions - . - . s 

' -* , < .  . . .  . . . . . . .  :;.,.,;. ~, ' 
. . .  _ , , . .  J ,  ' (b). .Pressure.Test Buildi@,, r :  - ;- ;. . . . . . . . . .  

. . 
I 

. ., ,, ;-, , . , , . 
3. ..-... ... . . . 

(c)  Combustion Test Stand : .  . 
.. , . .  , 

(d) Addition to  Bldg N r  b12 . . 

(e)  Conneition Between Bldg 



6 CEG-13 2-373-26 G-j.idance & Control Bldg 9~0,000 : . ., 
- . . . .  - 7 

. .  
ysU4  - 2-373-58 Addition to Guidance & 1,137,000 ,' ; 

1 I 

7 . , 

Control Lab. . . . . I 
- ! - 

A-373-59 Addition to  G u i d a ~ e  & - 167,000., . .:. C c-9 I 

Control. Shop 6' 

I .  , . . 
9 E-15 A-373-10 Engineering Building .7W,OOO,. - f 

, 
I 

LO OCX-3 ~ 3 7 3 - 7  Measuring Center fo r  Test Area . 220,000'. . 

o G E - 8  A-373-16 R & D Design Bldg .?00,000 ' 72 
- - 

-2 0~~q-U A-373-28 Addition to  Test Area Lab. 300,000 ' ' .' 
- .  . . 

13 R-23 8-3'73-62 land, Clearing & Grubbing Area 368,000'. , 
I 

n 8-373-63 Drainage of Area "Bn 310,000 . . 

. A-373-64 Rcnge Roads, Area "Cfl 165,000 . , 
5 .  

n A-373-65 ~ a n g e ' s t o r a ~ e  k Operation Bldg 37,000 ' 

.-% : 

n A-373-66 ~bservation .Tower a 8,000 ' . 
% I 

. < , 
( C  

u A-373-67 Eight (8)'0bsertration Towers , 2k,000 ' ' . , -  ..> ' .- 

FI A-373-68 Two (2)  . Portable Observation ' 6,000' 1 ' 
r . . 'X... #3 .. . , -  Towers c . - . 

, ' .  .' J $ 6  

n - A-373-69 Flxed Equip. for Free Fl igh t  40,000 . '-+ - 
-I j .  Range ". - .  , 

R-16 A-373-11 . ' Enclosed ~ e k  Range . 5h?,000.  . - - 4  
. .  

OW-15 A-373-30 Two (2)  Hangars . , ~20,000; - r. 

R-18 A-373-29 Research Laboratory 1,215,000. ' ' 

' I  - 
R-21  . A-373-20 B a l l i s t i c  Track . 7773000 

i . .  

. . 
- t o  - .<? 

b 

- .. 
7 .  

. . . . 
.I r .? - .  



- 

i 

9 -. 
J zsyax ;-= 

< --- -- -7 =?dTcT xjQ--=T 
a --G-- - -- - ESTIMATED, : . - 
1 7 -  - - - ?--- x- -- 
a =  uL--- UL-3  mI. , - COST 

# 
L: ~w-15 2-m-j2 H;lg;rs for  Special Vehicles (5 300,000". . - 

PC-3 6-323-9 Fiesearch Er Development 25 
Engineer* Eldg . 1,302,000 . . : 

s? E-5 2-373-71 . Add!tion t o  Propulsion & hlS,000 'A, -. 
Fuels Bldg 

25 - - !  A-373-60 Launching & Handling Bldg ' 288,000. l T .  ' 

7'5-9 - - h-373-27 Igni ter  Preparation B l d g  125,000 ' ' 
33 - 9  A-373-17 Rocket Weapons Develop. Bldg . 40,000 . 

27 TE -5 A-373-13 Additional P i lo t  Fac i l i t i e s  284;000 , . ' 
d- 

,- . 
3 E-6 A-373-15 Two (2)  s t a t i c  Stands , 197,000 

33 3 - 1 0  A-373-74 Press Bldg for  Solventless .60,000 . Powder Processing Line ' . . , 

-! - x  n A-373-73 Control-Bldg for  Solventless ' 15,000 f '  . 
z ; . 

Powder Processing Wne . , . I  

- 4 n 22 A-373-76 powder Hmdlbq Bldg f o r  Solvent- 39,000 
" 

l e s s  Powder ~rocess-  Line , , , I . "2 . 
- .  . . '2. +". , 

' < . 35 a A-373-75 Oven Bldg for  Solventless 5,000' '' . , 
Powder Processing Lim i - - t  ,;:.'- 

r * 
37 n A-373-7'7 Instal led Equipmerrt f o r  . 

Solventle ss Powder Line 119,000 - '. 
. . ,. ,$.:A ; - 

, .  32 ris-8 ~:373-25 Addition t o  kdm. & hgr B l Q  180,000 . - .-i . : 
2 - 

39 m-7 A-373-79 Storage Ma~azine f o r  . Research . 3,000 - d 
t .  

Lab 
' ". 

R-17 A-373-21 Metdl Working Shop ' l , l5O,OOO Ir 0 

+% Equipment has a l r e a b  been procured (cranes) 8 # ., L .. 2 
' . .* 

- 4  

, . 
. . I 

41 I 

. . 
? '  

. - 
-. . .- I . * - .. - '  - -  - . . 

? 

- 
-- 



. . .  . . .  . . . . . . .  .:, .: ' . . . . . . . . .  .- - . - . . .  .~ . . . 
. . . . .  ... . . s _ . . a .  GZ *e -&- +m-n ZT 52, o m  OGKC-10, A-373-18 ,-. :::,, ,(,  .: , 

- F ! ? e  Jssz&-.lg Sio? a d  A-37343 - ijzrracks are" underconsbc-: ; . ,  . . .  b .... :;.;!., . ' 

-ifn7 . =ages ja s z c i ~ ~ ~ ,  juSt i f ic i t ion  of new s i t e  location, ,;;. .;2f'il:l : .', <",, ! .... .. . 
ZZ -m % ~ - 7  d_~i:ii,ng~ obligat ing fuds"on ~..':' . . . .  ::. .- . .  . . . . . . . .  . - .  i .  

,'r.:: :,,;*,:, ; ;. I.;;.. .: " L s e  pa:eca&s -r;ii7 mr?ies in the  program were ,frozen..- . . . . . . . .  ; . , . . ? .  . ,..>a, . - , I 
. . . . . . . . . . . .  . . >. 

, < - . . .  . .  B . .  
. . . . ,  , . : ' < . 9  , . . . . . . . .  . , 

. . . . . i-3, Cke 7 2 s t  of re search and .development pro je'cts , :: ; ;; ...;:.:.. ; ::. ' : 
ta Se 5 . 2 3 3 ~ ~  5 .T 1955 E A  Progrvn submitted 16 Fe'druarg'.19~3,:,:i'?': ':; ': .: . ' i  . . - 

. . _ ,--,at --= =- 2-22, xr A-373-105 '- n i g h t - :  Ted Stands; . . .  : :::>_' .--I .... . 1: ., 
- .  . .  > ;. -' . . - . ,"; - , , , 

- .  . L .  :. w,%G h a  keen desigmted Rocket Pr ior i ty  1'; ,&oject RA N r  .:; '::: . . ~  - .  - . . .  
" 'L- - ,, i z z  2 2-373-101 - Range Instrument. Calibration Labrat.org,'., :. ,:: . . . .  . . '  . 

i G"iO,m has been designated Rocket P r io r i ty -  2; .Pmject"RA Nr. . :.:. ... .?':.; '.r'.*.;.:::::..:.,.-' i - * . . . . .  .. , .i ' -  -,.. ,- ,, 
. . . . . . . .  . . . .  . . 2-25, t;;7 lir i--373 -106 1 Range Equipment Maintenance Shop . . .  :.. .:*.. . I . ; .  . . i  * 

$273,333 b s  been designated ~ d c k e t  P r io r i ty  3; Project RA Nr" :::: .... . .:. . .:. :.. , i . . 
i 

' ,  ,,,, i r  !. ; 
. . . .  . . :  E-33, L z  Xr A-373-35 - P w . s h l  Teat. Laboratory, $88,000 ,ha$: .. ;.., ... +?#. :i ::. . . .  .: ' i  . . 

& ~ ~ z t e d  Rocket Pr ior i ty  )r . . These projects originally : '; : .;':,J:; ;: .,, ' ::; j- :ij 

-=c-& _--wed i n  the  FY 54 submission have been ,subjeut 'of much : . . ;  ; . . 

a c u s s k n  between Ordnance Yissile. Laboratories,; ,Post ~rgineer  ii::: ', . . i . . .  . . . . . .  . . . . .  . . .., . .  , . . . , , . ' ;  . ; , , ,: . . .  . .  . . . .  OZfice ,  Chief of .  Ordnance. . . . . , .  . .. 
. . a  . . . . .  . . . . .  : 

. : . . .  
. . .  . . . . . . . .  . . . . .  . , -  . .  .,,. :. ..,.. ,'i :.,.:.: ...: 

? .  .. , . . .  . . .... . . . . .  
-1 ?"<! - . .  . . . . .  . . . . . . .  . . . . . .  . . . .  . . . , . . , .  .I I . . .  . . . . . " .  :, - 

. . . . , . *,,... . . . . . . . . . . . .  1. ':. E. Equipment'. . +. -. , , . . . . . . . . .  < , ,.:: ; , . . .  . :  
: .',, . C. 

. < .  . . .  . . - .. . . ' i  . . . . . . .  . . .  .t . . .  ,.,. . . . .  
1. ~ ~ p i p r n e n t  should not be o rde radun t i l  a s;ffi6iently : , . i  i;:,:: ; ., ' . .  1 .* . 

.. - .. , . -eU-hown requirement ex i s t s  . . .  .to:& a b l e t o  spec i f fp rec i se ly  , , : < ,  ' ,  . . 
-c- , . 

. ... &t equipment i s  required. k%en.this,  Q-pe of specificatton is. ,.; :'. :: ' . . '. .- - . -  . . .  ... - - . . 
h i m ,  items may be selected from commercial cat+logues o r  'Amy: . , , : . . a t  . - ' r  -:?: '1: . .: . ' . : . .- 

. . .  . - . 4 . . equipment lists and exact costs  determined, Equipment listsi , . . : . y . i ; .  -,.. : i . . . . .. - sho3d  be i n  'continuous preparation and .periodically.. reviewed.. f l>{''f: ?::, . , ., 

- : . . . .  - to discriminate those urgentlgirequired, those highly desfiablei . . , ; .  j'. . , ' . 
. . f o r  ra re  econolnlcd. or more sat isfactory.  performance o f :  functions,;:; ,.' ,,, , . 

. . . . &id .those just  des~ab1e: to 'have  f o r  occasional~~use. Continuous 5 .  , . .: , i ? 
. . .  - - preparation of equipment l-ists will..avoid l a s t  minute preparztion:'.: . . ',11.'.: .: , .. 

. . .  . . .- . - f o r  submission on short .not ice and w i l l  overcome d i f f i c u l t i e s  .-.;":.?,.. .:;:.:.;. : : . . .  
resulting from' j u s t i f ~ q  desirable items .while. omitting. thbse . .:-.I .:..:. . . . . . . . . .  

, . 
actually essent ial .  in the  rush, . Jus t i f  lcat ion .of equipment can :. .:. .:' . . ' . . . . ' .  . . . . . . . .  

. - . . 
. - be on any of the  foll6wing bas is :  'those essent ia l  to, performZ'a ::::; .:':,, . -, - :  '. . . . . .  . ..a . . . . . .  ;' -I .,- I:. .-I. specific function required t o  complete a davelopment; ,those ; i: .:.~l:..::i .> .... 

- .  ,, :b * c, - 
..... - essent ia l  to perform a specFfic funi t ion . requbed to. c o ~ l e t e  a': ': 1:: :., . . . .. . . . . . . 

...> . . .  ;..-. --;> :- -'--=. development- within a reasonable time; those required to: reduce :.. : :,. 7. . . . . . .  
-. . I.... - .  - - 

;: I -I.-. . _  - - - -  -. ,ithe time znd effort  consumed"in performance of.  &.spec i f ic  fuTnction;z " 

.'c . : - . . 
. -; -and those providing general support, resul t ing in a - reduction- of < :i,.::'-? , : . . , . . . . . .  

... - . overall  man$ouar requirements. : Some kquipment is requi red  ta - 3 ,  -:. . 
\ .  

. .: . .  '. . _  . , . .1 corrpletely fulfill the. function o f ,  t h e  Rocket Development Divltsion,-! ': : 
?.:, ti: . . . -  . . - Psrt icular ly weak is .  equipmnt i n  .braaches of the 'scie,nces of .: ,; .:.?* ,::: . 
. <  . . . . . . . .  ., : .-: . physics. Nost e s s e n t i a l o f  t h i s  type is .equipment f o r  detenaina-!?:$:.: : . . , . . . . . . .  
,.;- .. ':. . .  . 

. dion of mechanical properties and behavior of materials. of ... :. ..J . ,-:':::!-:: . ;. . .  ,+.. '.,'. 
, . .  . . . .  . -.' ' 

. ' 
. :. .. ,. .... . .  . I  ,..... . . . .  : construction,' including rh&ologyC of plastics:. I t .  muld be ,~11'::;.Z';*,'. -; . 

. . . . .  . . . . . . . .  . . . . . . :- .. . . .: . ; . . .  . . . .  . . .  I _. ,.i . . . . . . . . . . . . . . . .  :-. . >'. ..* , ' .  . . ::\. > .; ;:?:.i.. : . . . . . :  ... ..... . . -. , , . .:. . . . . .  . . .  . . II . . . .  . . . . . . .  . , .. , . '  , : .  .r . 
.., . _. l,. 

. . .  
, . , . . - .  . > . .>. . , > :..:: %,::ji,~ ; . ., ,< . 

. ".. . . . . . . . .  . . . .  _. . 
. . . . 

. , 
a . ? ,  \ . 

. . . . .  , ' !  . ....... <;,, . . . . .  . .  , . . .  ..:! . . . . .  .. : . . *.,'&A :*,v;,&z - , 
. . . . . . . . . .  . . .  . . . . . . .  ,- . . . 42:'. +,.:. . 

. .. .... . . . . . .  
" ' I  

. . _  .,. . 
. . . . . . .  

- . - .>,',.. '.'.- 
. ,. a , - .  . .: .- C:,*7 ,: ;' .- 

..* ;. : . .- : . : ... . . . . .  . : . . , . -. . . . . .  ? . . . . . . .  .i . . . . .  .<  . 
. . . . .  . I .  

I . . . . .  . . ' 7  " '- . . 
. . 

. . ' *.;.3'.: 
- . .  . . . . .  , - . . . . .  . . -  . . . . .  ... . -_ > . ~ " C ' . .  . . . .  .... . . . :  . . . . .  

. , . . ! : 
. ,  . , . .... - < , a > . , .  .. ' . . . ,  b .  ... . . . .  a , . .  

. . .- i. . .r:? 
, -  - . . .  . . . .  . . .  . ., . .  ... . . . :  . . . , .  . 6 .  

. . ! - . . ::.. ' 
. , . . . . .  .:i, . ? . - ' . ' . , . ., . ;:.,S,>34 s;t , . . . . . . . . .  . . .  . . .  .I. 

. r .  .$'.;',. :, : ..,. 
2 ,  ..: ' . . .  . . . .  . . .  . . . . . . . . . . . . . . . .  - . ' . >. . ,. . .  . . . . y:. ' . . . ' . .,.. . . . . . . . . .  . '. . . . . . . . . . .  .. . .  

. ,. ._:. . . , ' . .  .%. -9-.  :. . . . .  : . .  , : ......... . . . . 
! . . . . . . . . . .  . . . . . .  . . . . . . .  . ..,; . . . . . . . . . . . . .  ..;. \ .. ,,v.::',; . . '  . ' , . . . . . .  

- . .:. , q., . , .- : :; 
. . . . . . .  . . . . . . .  . . . . . . .  . '._' 

. . . . . . . . . . . . . . .  ......... . . .  - . .' . ' ::!- ,,. . . . .... L . . . . . . . . . . . . .  . . . . . . . . .  ..... . . . 7 ,,.. 
, . .:. - -  - .  ' . . . .  ' .  . . . . . . . . . -  .:':. :+., :... ;.J ..*. ' . . . z  :: . . . . . . .  . , . . . .  *. . . .< 

,,,,. ;.>,:,,< ,.:;. ',,. 
. . . . . . . . . .  . . .  . . 





. . 
~. . . . . .  . . . . . . - - . . , .  . 

fl?SkDIX 1- - ZXHIBIT I , . _ .  
. . 

. . a , . ' -  . '  . i + RST 600e'1/87,.:'..:- ,. *' 
, , + ' 2 - .  , '  

. . . . .  22. D D ~ 3 m W T  RECORD '.' . . .  
CZ'ZCS C3 Ti-Z CI-iIS OF ORDNAhJCE. ~~~ones/lm/6427, ' ' -  :., 

. .  ii:sJE<GEh', D. C . . . 
: . .  ,. 
". ..:.: . . 

- CCSe&0 .1 /227  - - . . . : 23 ~ u n l 9 4 9  2."- ;. . . . .  . .  i.. . . .  67-T - . .  . . .  ., . i  , . 
. . . . . , . . '  

.: . 
S Z Z . 3 . :  r - ~ r e d  Constmction Program f o r  Rocket Fac i l i t i e s  ' . . .  

I .  

. . . .  ., . . 
. . 

. . . : . . . .  T: Scaling Cfficer . ' ., . . . .  
. . .;. .:;.:.e 

, ' . . . . 8 . ,  . . . . , . . .  2sls'a~e Jrsenal  - ., ' % .  , . ,  .,. _ 
- . . . . . . 

: ,  . . .  E-atsXLle, Alabana , , . . . . . . . ,  
' . . *  ... 

1. :A e s t i ~ a t e  was prep;tred for  inclusion ' i n  the ESA budget .'I , {  
, 'I ' fez &h c x z s t r ~ c t i o n  of rocket f a c i l i t i e s  tha t  were considered ' , .- 

L ~ Z C , S = ~  t o  2 e t e d n e  the  rocket research and development workto .  . ,  
ke c z z z k d  cat a t  Redstone Arsenal. This' program has been included :. 
is 5 5  L9SO c ~ n s t r u c t i o n  txldget which i s .  now being considered by . . '. 

. .  ..:.. PyC-~sse Tr,e b t a 1  e s t i m t e  is $~,000,000.00, with funds t o  be. :.. 
. . 

. . 
as f o l l o ~ s :  . , . . 

. . . . - - . . . . 
. . . . , . . . . . . .  . . . b 

, . a , .  . 
. . .  FY 1950 - -  $2,000,000.00 . ,. . . :J:':.. , 

FY 1 9 9  - 1,100,000.00 ..-J. .,;- 
. . . . . . . .  . .  . . I 

. . .  
?'Y 1952 - 900,000 -00 . ' . L ~  -. 

. r ,  

. . . . '. .J . , '. . ,  .. 
. X 

.- a , 2. Zo serve as a tentat ive guide in. discussing t h i s  pro'gram , i. : .;.. -- - . - 
m i 2  ' i t s  Coqs of Engirkers a d  i n  p h n n i n i  the work t6. be done;"the., :. , ' .' . .. 
k3sd &eets give the basis on which the estimates were built . ."< . . , .  , 

3 ~ ~ 5 1 2 2 ~ ~  rrjr be allowed as mcessary within the  limits 3 ..,;: . ;. , . . , 

Q 5-33 a d  legis lat ion.  . . , _ .  . . . 
. -  I . 3 , :  . * .  

-. . . , . . . ; . ?  . " .  . <  
, . .  . . .  ' 

i 

X CO,Y!'lD Or"' YAJOR GENIZAL HUGHES: 
- - -.- 

. . . . . . . . . .  . . 

. . . .  
i 

. . . , 
, ' .  j ,:.- '. ' . . 

1 TJiS. z/n - - .  . H. N. TOFTOP - .  . . . . , . . .  . . . . 
. . .  Col, Ord Dept ? .  

, I  

. . , . Assistant . . . . - - .  . , . .  :... . .  , . . . . .  . . . .  , . .  
. . - -  . - c :. -. . . . ; .  

. .  . . 
. ~ 

:.. . x 

. . 
Construction' - 1 . . . . . . , . 

R'& D . - 23 
, i "  . . 

i 

. .  . . . . .  l?uds -. l'3- : . . .: ., . . .  . . .. : . 
I 

. . . : 
. , 

, w I  . ., . . . , 
' .. 
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?age 7 1 . 1 g1 ,' I 
# ,  . '  t \ $  , ,.,,.: - 

f 1 
* . . * ; 

, 5" 
FS-3 c . m - z z Q 2 i  Ef?G3,:.!! 323 PDCGT FACJLITIES AT REDSTONE -, ' 

. . . ' 
. ; 1 . I  

1 
11 ' 
I 

J3SD-fi . , . . - '., . ' 
. 2 . 

FY 1950 - , . . -. 

?:CYL* Cescription - SqFt Es t .Cos t  . . 

. i 
1 . - ,  ' - Xdficztioos 'a shipping building - , 

" I 

I 

Z c  s n v e r s i  on to experimental . . 
50,000.00 ' 'k?mrztorg 

- - 
2 Y s ~ 3 i c a t i o n  t o  (2) bui ld i rg  s for 252,000.00~- 

ziix r o o m  $36,000; r o l l  room 336,000; . 
sress room 9?2,00; inspection room 

* 

236,OLW; 2nd one 5 ~ 2 1 1  t e s t  stand . - ' . 
$72 , r m  
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General Description and Limitations 

1. The plan presented i s  an overa l l  plan f o r  the  
organization and u t i l i z a t i on  of mznpower, equipnent, and f a c i l i t i e s  
t o  a c c o ~ p l i s h  t h a t  port ion of the mission of Redstone Arsenal now 
assigned to the Rocket Development Division of the  Ordnance Kiss i l e  
Laboratories. This plan considers a l l  necessary functions required 
t o  f u l f i l l  the r e s ~ o n s i b i l i t i e s  of the  divis ion.  A s  presented, it 
is  contingent upon obtaining the  help, p idance ,  services  and co- 
operation of the  other  un i t s  of Ordnance Missile Laboratories and 
the  other  agencies of Redstone Arsenal t o  the  maximum extent  consis- 
t e n t  with assigned respons ib i l i t i e s .  s f f o r t  has been made t o  r e t a i n  
mzximum f l e x i b i l i t y  without s a c r u i c e  of the' supervisory author i ty  
necessary t o  consumate complete respons ib i l i ty .  !he r e s u l t  is a 
general plan based on funct ional  organization: the  r r o j e c t  o r  product 
breakdown i s  used t o  insure adequate supervision and continuity of 
p ro jec t s  and prograns within t h i s  funct ional  framework. 

2. T h i s  plcm is  only as general as the  current ly  assigned 
mission. It contemplates changes i n  schedules and workload, the  
completion of assigned projects,  the  introduction of new  project,^, 
and the sh i f t i ng  of emphasis r?rj.tl!in the  framework of the s t a t ed  
mission. It 4.s not intended t,o be adaptable t o  major  changes i n  
objectj,ve. It i s  not  a mobilization o r  standby operations plan, 
but is  a day t o  day xork plan. 

3. Sj.nce the  divis ion is  i n  the  s tages  of i t s  f i r s t  
growth, i n  an a c t i v i t y  new t o  the  establishment as d e l l  as t o  most 
of t h e  personnel, e f fo r t s  Fave been made t o  a r r i ve  a t  schedules and 
growth r a t e  t ha t  should r e su l t  i n  balanced acquis i t ion of people, 
equipment and f a c i l i t i e s  a t  a r a t e  commensurate d i t h  t he  acquis i t ion  
of special ized knowledge and experience. Separation of budgetary * 

controls,  t i m ~  l n g  between budgetary requests and rece ip t  of funds; 
uncer ta int ies  in the  time of a v a i l a b i l i t y  and amount of lunds f o r  
a specij ' ic purpose, d i f f i c u l t i e s  i n  recruitment of personnel, and 
controls  on employment a l l  tend t o  make prediction d i f f i c u l t .  These 
uncer ta int ies  emphasize t he  importance of a long range plan adequate 
t o  insure t h e  capabi l i ty  of fu l f i l lment  of the e n t i r e  assigned 
mission a t  a reasonably c lose  future  date .  The plan must be flexible 
enough t o  meet contingencies a r i s i ng  from an  uncertain and changing 
program y e t  be sufl ' iciently {ietai led t o  take advantage of aqy oppor? 
tunity f o r  strengthening the  division6 a b i l i t y  t o  perform i t s  r e -  
quired functions. + 



4. Separated port ions of t h e  overa l l  plan form various 
sub-plans sach as: a plan f o r  acquis i t ion of f a c i l i t i e s  f ~ o m  
the  I1MCA* budget; a plan f o r  ~cqu j . s i t i on  of equipment from the  
IfSupply FrogrmU budget; a plsn f o r  improving f a c i l i t i e s  by use 
of trRepairs and r J t , i l i t i e ~ ~ ~  funds; a plan i'or acquis i t ion of 
personnel; a work progrm; an on-the-job t ra in ing  program; etc, 
These sub-plans cannot s tand alone: , they ?.re contingent on a 
balanced growth of personr-iel, eqv.iyment, f a c i l i t i e s  and programs. 
The separation of budgets and budgetary controls must not obscure 
t he  mission and the  requ-irement, f o r  a t t a in in?  t he  assigned objec- 
t i v e s  as economically as 1s possible. 

. ?asis  f o r  Planning 

1. Two re la ted  statements of purpose form t h e  bas i c  
c r i t e r i a  f o r  deter-irLing the  effectiveness of  the  Rocket Develop- 
ment Division. hach of t h e s e  has been s ta ted  in many forms-de- 
pending on t h e  srecFfic  order es tabl ishing o r  reiterating policy, 
They a r e  res ta ted  here t o  cive a convenient check 1J . s t  t o  be used 
t o  determine whether each of these importznt functions may be most 
e f f i c i en t l y  executed wi th  the implements provided by t h i s  plan. 
These statements 01 purpose a r e  a l so  a c r i t e r i a  t o  be used to  t e s t  
the  de s i r ab i l i t y  of a l t e rna t ive  p l ans  o r  chances t o  the  plan 
p r e s c ~ t e d .  mese statements ore f i r s t ,  t h o  important funct ions  of 

arsenal (herein  lirclited t o  those a ~ p l i c a b l e  to  research and 
developnerit work) and second, i.hc spec if ic mission of t h i s  division.  

2. The important research and developnent functions of 
an arsenal  are: .. 

a .  To es tab l i sh  and maintain Ordnance leadership 
i n  s c i en t i f i c ,  engineering, production and manage- 
nent a c t i v i t i e s  so the  techniques required f o r  
rapid  develo~ment and increase i n  production of 
weapons i n  time of' emergency w i l l  be available.  

t?. To insure  t h e  conti.nuous research and development 
r e p i r e d  t o  pu t  superio:- weapons i n  t h e  hands of 
t h e  t . r~op3  i n  time of war. 

c. To nrovtde t'ne s p e c i ~ l i z e d  technical  knowledce 
required t o  'nitsate,  d i  rect ,  evaluate and super- 
vise the  w w k  of contractors i n  the f i e l d s  ;?eculiar 
t o  wes?ons t.echnology . 



. - 
- .-- 
U' d. To t r a i n  a nucleus of c iv i l i an  and mili tary 

*personriel t o  be available t o  expand the arsenal 
ac t iv i t i e s ,  and be available to  a s s i s t  industry 
i n  time of mobilization. 

- e. To investigbte development trends i n  a l l i e d  
f i e l d s  of c iv i l i an  ende~vor, and i n i t i a t e  tha t  - research and development required t o  exploit  . . 
advances i n  technol~gy by a ~ p l i c a t i o n  of the 

- increase in knowledge to  weapons development 
o r  production. 

f .  To tal& appropriate action to  estsbl ish special  
procedcres required i n  the in te res t  of com- 
plet ion of the development and i n i t i a l  produc- - 
t ion  of urgent and c r i t i c a l  items. 

. To keep the technology of weapons design and 
production a l ive  i n  time of peace. 

3.  'kc mission of tine Rocket Development Divishn is: 

a. To function a s  the principal research and 
development ageRcy of the Orcinance Corps f o r  
f r e e  rockets, rocket propellants, and jatos. 

b. To design, develop, fabricate,  a d  t e s t  rockets, 
jatos, rocket launchers and/or components 
therefor, a s  assigned. 

c.  Po nairitain close association with sc ien t i f ic ,  
educztional and inciustrial organizations to 
insure complete cognizance throughout the 
f i e l d  . -- 

d. To exercise technical supervision and coordina- 
t ion over Ordnance Corps Research and Lievelop- 
ment projects a s  assigned. 

. The statements of purpose re i te ra ted  here a re  of a 
nost general nature; hence, they a r e  so nnderdefined tha t  they do 
not indicate a specific organization o r  plan. Research and Cevelop- 
ment projects a re  funded by Research and Development Orders which 
specify technical objectives. Uti l izat ion of Research znd Develop- 
nent funds i s  fur ther  l imited by requirements established by Ordnance 

. . 



. 
C--= --..~btee 4. Action and specified i n  Ordnance Committee Minutes. , .  . . . 
This procedure f o r  i n i t i a t i o n  of a c t i v i t i e s  tends t o  obscure , .  
*e basic  ;:urposes of t he  organization; s6 there  e x i s t s  grave 
darger t h a t  t he  management may become so absorbed i n  the  d e t a i l s  , . .  ' 

of s ~ e c i f i c  projects  t h a t  important functions of the  basic  program 
a r e  consequently neglected. The danger of neglecting an important . 
fu r c t i on  can be minimized ty a sound overa l l  plan supplemented 
by conprehensive planning and ca r e fu l  progrkmming of s p e c i f i c  . * . 
projects .  r r o j e c t  plans must be reviewed f o r  compliance with the  . , 

assigned mission as well a s  the  specif ied object ives  a t  t he  time 
of i n i t i a t i on ,  and accomplishments-must be checked against  the  
schedule and object ives  a t  spec i f i c  periods. Cureful  programming 
acf reviev of projects  w i l l  indicate  compliance with the  s t a t e d  

- ~ ' ~ o s e s  of  t he  divis ion a s  well a s  the  effect iveness  of the . . 
br3rk 2ccox~l ished.  Thus t he  research and development functions ; - 
of a3 =serial, together c i t h  t he  Kission of the  Rocket Development ' : . 
3ivision,  and t h e  specif ic  project  object ives  become the  standards ,' . 

- .  'q i2iich achievenents may be measured. J 
I 

. . 
5. 'ib provide weapons and equipment having improved 

~ r L Z o ~ z n c e  ard increased r e l i a b i l i t y  a t  reasonable o r  reduced 
cost ,  good design, superior propellants,  advanced metal lurgical  . , 

asd fabr ica t ion  practices,  sound i n t e r i o r  b a l l i s t i c s  and r a t i o n a l  
ex t e r i o r  b a l l i s t i c s  rrust be developed and applied. This s t a t e -  , 
z e f i  i np l i e s  the  twes and qua l i f i ca t ions  of required personnel, . ,  
t h e  general k i rds  of equipment and f a c i l i t i e s  necessarj,  as well 
as the  a c t i v i t i e s  of t he  divis ion.  The geography and ex i s t ing  
?mildings and u t i l i t i e s  .oT Redstone Arsenal  account f o r  most of : . ' 

> .  
! 

t h e  other f ac to r s  determining t he  plan. . . 
. i  f 

III GEI4ERt:L EACKGRCUh5 

A .  Definit ions 1 .. . 
;J - 

1. To avoid conrusion- sthe in te rpre ta t ion  znd applica- : 
t i on  of the context, some de f in i t i ons  of comqon terms a r e  presented. ' 

< '  . - .  
1% def in i t ions  used ir.  t h i s  repor t  a re  not stated to i rA t i a t e  I 

. .1 - 
~ r ~ m e n t s  cver r igor ,  philo,lol);y o r  semantics, nor specui;.tions 

- t  s j 3 ~ t  t e r ~ i n o l o ~ g .  iiecognit i on  of the' scope and ljxits of ihe de- 
f i ned  terms should f r e e  t h e  atterit,iori of the  reader, thus ~ . e rmi t t i n& 
concentration on the f ornulation of the  plan. 

a. Eocket Development Division: 
R e  orgz.nizat-ion which works as a whole t o  prose- --- cute the complete iunctlons now s t a t ed  o r  inp l ied  



- 

i n  t h e  mission of Ihe Rocket. Ue~rclo~ment 
D i v i s j  on. The l i m i t s t i o n  is inipcsed t h a t  
f'urLctions riqv assjqned t o  o ther  o r~a1 : i za t iona l  
setpier,ts ,411 be conducted ir. a mznner which 
w i l l  xake undesirable t h e  dupl icz t ion of these  , 

ef fort,s !ly t h e  2ocket Developq!ent ~ i v i s i o n .  
The t i t l e  v i e d  f o r  t h e  org&niza.tion is not 
hgortant  except i n  so f a r  as  i t  denotes . . -  
functions.  The present  fuilct.5 or.s snd scope 
of work a r e  no?. i d e n t i c a l  t o  those assigned 
t o  i ts  ~ r e d e c e s s , > r s  "The Research- and Develop- - 
xent I> iv5 .~ ion~~,  ItThe Crrlnancc hocket Centeru, _- . - , 

9r "The Xwket ilevelopment Orour of  the  Tech- 
. n i c a l  and Lngineering Bivision" . This i s  a 

.- . ciynzniic orgar,izati on and the t . i t l e  embraces - ,  - 9 

t50se chantes w i t h  t i n e  which a r e  consistent, ., 
~ji t1-i  t h e  "Sasis i'or I ~ l n n r ~ i n .  '' outlified i n  t h e  
" I n t r o d u c t i ~ n ' ~  01 tiiis repor t .  To r e i t e r a t e ,  ,.*_, . 
we are usirt.; .I te function21 ckf h i t i o n  o f  , . $ .  

orcznizat ion as & whole f o r  a s ~ e c i f i c  mission; 
b%ich carmot t e  conple te ly  presented on an . ., ' .  
l tOr~ar? iza t ion CS:artlf o r  i n  an llOr&anization 
Plans21 " . 

b. E e s e ~ r c h :  
- The continuous yrocess of s c i e n t i f i c  j r ~ v e s t i -  - ' 1  

?st ion t o  d i score r  2nd es tzb l i sh  new sc ientFf ic  ".', 
f s c t s ,  i ecl:nic;l.res, and physics1 re la t ionships .  
Sirice all r&earch conducted by t h i s  d i v i s i o n  
is di rec ted  tok~ard t h e  em3odjment of new ideas  
i n  wapons o r  e the r  Ordnance mater ie l ,  or i n  
the  rnoterials, techniques, metllods c r  ~ r o c e s s e s  . I 
used i n  prod:~cti on f o r  t h e  y u r ~ o s e .  of si.?plify- ! . _  j .' ,', . ' I 
i ng l q - i s t i c  o r  t a c t i c a l  p r o b l e ~ ~ s ,  no considera- , ,- . - i 

, . tS.on i s  yj-.el tofundar;ent .al  cJr Sasic  research.  " ' ' + '  ' 
r =  

Zupportjrq and ayp l i ed  reseerch a r e  terms ~ M c h  si , : . . . , 

. w j l l  be ir.c!iscrimir:ately used Sn this re2or t :  . .  I 

the re  is  no c o ~ v e n i e n t  method of predic t ing . -t  . 
. ..+' where o r  "rhen mrk tha% s t a r t s  as one of t h e s e  

c l z s s e s  st11 c u l a i n s t e  A S  the other .  . ;.;5 . - .  . .  
. , -4 . : , 

c. Devclopnent : - t , 
Tke a p p l i c a t j  on  of known fac ts  t o  t h e  c r e a t i o n  '" % - 
of Eei; o r  inproved m a t e r i e l  ormethods. 

4 . . 

i 
j 

6 
. . 

I 

i 
i 

1 .  

. . 

. . 
5 

, 





3. Becruitment of t h e  best  ava i lab le  persome1 must 
kk re i rxorced by continuous on t he  job t r ~ i n i n g  of both formal 
d informal natures. The informal on the job t r a in ing  must be 
z continuous &i ly  t&sk  of a l l  supervisory personnel, The 
-7ciz l  technical  t o l e n t s  and apt i tudes  of the  b e t t e r  professional  

- a technical  people must be transmitted t o  those working a t  a 
3-er l e v e l  by planqing and assigning tasks  i n  a way t ha t  w i l l  
L z s  t he  working contacts required t o  broaden the outlook, 
~ k d q p u n d  ard experience a t  e v e v  l eve l  of employment. Those 
L z  technical  t r z in ing  mt not be permitted to stagnate and 
f a  behind progress in t h e i r  f i e l d  of spec i a l i z a t i o i~  but must 
'be given assignments t h a t  -xi11 force  acquis i t ion of knowledge 
'at w i l l  keep them abreast  of new developinents and encourage 
03&~1 contributions.  Ordnance b e h g  specia l ized must t r a i n  
Z*ts personnel and replace~ients  i n  i t s  pecu l ia r  spec i a l t i e s .  

& Personnel i n  a posi t jon t o  a f f e c t  t h e  work of 
a r t r z c t o r s  by supervision, coordination, advice, d i r ec t i on  o r  
-&tion lrlus t have adewa te  infornation, knowledge, background 

---A 
. -, good judgment t o  insure the  be s t  e f f o r t s  and optimum r e s u l t s  
- Imp the  work of the  contractors:  2s a minimum requirenent, they 
&odd 'nave no aeverse z f f ec t s  upon h i s  work, The dangers re-  

- saLti?g from  asd direction, irrposition of 1:rnecessary o r  meaning- 
125~ t a sks  and procedures, the  inposi t ion of needless con t ro l s  i 

L- l f i i t a t i o n s  are so g a v e  t h a t  only the bes t  q u a l u i e d  I 

re-oz'el avai lable  shocld ke  u t i l i z e d  ns pro jec t  engineers. I 
a 

Fzmfect engineers nust  be se lec ted  f o r  o r  trained t o  have a I 

=cmugh knowledce of t h e i r  limitations, a neturely  cooperative " 
=;roach to  t h e i r  work ,!ith the wntrzc tors ,  a knowledge of the  - 
'st sources of in fomat ion  and advice, and those q u a l i t i e s  of 
pzzsonality %hich w i l l  ea rn  the respect  and bes t  e f f o r t s  of the  a '  

c = ~ ~ ~ z c t o r .  The personnel carrying on t h i s  function must be I 

-ex schooled i n  per t inent  policy 2nd must understarid and . . )  

~ q u l o o u s l y  observe :rood e t h i c a l  pract ices .  Since policy has q 

'5es zrd is to  accomplish t h e  end item p roduc in~  port ion of t h e  
=sS@ work t k o u ~ h  ~ o n t r i ~ c t o r s ,  it is e s sen t i a l  t h a t  contacts  - 
d r q r e s e n t z t i o n  of the  arsentil with t he  contractors be the  
xcs te f i ' ec t ive  possible. It i s  e s s e n t i a l  tha t ,  using the proper ' 

c%-als, the project  engineer demand acd receive t he  maximum 
'9'i,> *at t h e  zrsenal  srld tile Ordnanc'e Corps as a i~h0le  can give ' 
- - -- - 
-L-  

? 

5. To es tab l i sh  and na in ta in  Ordnance leadership i n  
x=%-Sic, engineer ifig, production and management a c t i v i t i e s  
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z.? t o  insure continuous research ar.d development required t o  - , , , -$ 

, .. 
. ,-. .. ' . . , ' i  Ft s u ~ e r i o r  ordnance i n  the  hands of t h e  troops, it' is  . . $ . ,  

< 1 . , t  
ssenti21 t h a t  some research and development be continuously , - *, . . r.' 

-4 -ucted 5y government employees using government fp.c3 l i t i e s  l j  ; * : .  : . -  . I  ~ t - ~ z s t  to the  minimmi extent  required to t r a i n  personriel i n  - . , . . 
' . I ,  

&2e s p e c k l i z e d  knowledge required t o  i n i t i a t e ,  d i r ec t ,  evaluate . ,, : - : - j .  
\ ~ ' d  s- perv vise the  work of contractors.  Further, i n  0 r d e r . h  be . I :  , 

2 a *si t ion t o  economically and rapidly  expand t h e  number of .- I . .  
. .: *: 

eclztractors engaged i n  weapons developnent i n  t h e  of emercency, . '  '. r -. - - . . . 
-Y aFpezrs advisable t o  e r ec t  c e r t a in  spec ia l  f a c i l i t i e s  t o  be ... : , I  - 1 . .  1 . r=ed by career  federa l  employees. To t ake  appropriate ac t i on  ,; . i 

- ,  
to es tab l i sh  spec ia l  procedures required i n  the i n t e r e s t  o f  . , . . :  , , - . .? 
=-letion of the  development and i n i t i a l  production of urgent , .  I ,  

- , '  ; a6 cr i t . ica1 items, personnel t ra ined  i n  research and develop- . 9  I 
z n t  techniques togethex witin the proper t o ~ l s  and f a c i l i t i e s  . - . , , . .  L I.: 

=e required. I n  the  i n t e r e s t  of econorpr of' t i m e  and personnel .: , ,  , v .  I 
r;, same organization must be avai lable  to a i d  t h e  project  - I . -. t I 

exggeer and t h e  contractor -&en unforeseen d i f f i c u l t i e s  o r u  k .: . .' i - *.. .. 
&sic of knowledge a ~ i o e  i n  t h e  course of  a project .  . .  . . ','+ ' 

, . 
. -. 

i 
I 

$ , , - . c  . i C. Facts Leading t o  Plan - ! ,a . . - .  I 
. 

1. Since t h i s  repor t  presents one l a n  f o r  the  E 
.. 

- . 
*. 

i 
tz:oqlishment of t h e  mission of the Zocket evelopment Divf- ' v .  ... i 

7 '  , .  1) r '..i 
s k n ,  only t h a t  por t ion or' t he  h i s to ry  of the a r sena l  which is ,- ,'- I 

c > , 2 .:#., - 1 ~X-ec t l y  per t inent  to  the  f o n u l s t i o n  of t h i s  plan w i l l - be  . . .  . . .,  , , . t  

.i .? t' .- i Fesentea i n  t h i s  section. A s-sbsequent sect ion i s  devoted t o  - I I . ", ' , . I  - 4 
z r o r e  complete h i s t o ry  wiiich indicates  how and when thcrc  were . I 

7 '  . i' 
L i q e s  i n  o r  deviations from t h i s  plan, ar,d why t h i s  conplete . 9 , ':: ... 

a .. 
- * -  . ' . > , . . .- , 5. -A was not previously ?resented. , -  I , 

. <  
, II 

, - " ~ 5 ~ .  , ;;..'-< 
I I 

. , + .  a I 2 .  I n  19118 the  ciecision was nratie i n  t h e  Cffice of t,ke .'.' . ' ' 
-9--2 -- 8 '  . :  i. 

2 8 of Ordnance t o  ass ign t o  ~u: arsenal, a s  its prinary mission, . . , . , a  . '-  z s e z r c h  a d  .development a c t i v i t i e s  ' in-the f i e l d  of rockets, . , , . _ - - -  ... - 2 i 
, . 

jzks and rocket launchers. A t  t h a t  time the roske t  research - . . -  r . . S' 

& development program necessary t o  produce the weapons required -4 . ..". i i ; .  1 :: ",he Ansly and A i r  Force was slzffering from delays caused by , 
t .  , -.': , . I 

I .  
! 

=f ic ien t  personnel and inadequate f a c i l i t i e s .  The por t ion ' 4. . .> 

25 the required work then being ~ccoxp l i shed  was i n  profress f,., ' . :. 
z: the Office of the  Chief of Crcinance, O.?DTU, P j  cztinny ~ r s k n a l ,  . r . ' .; . I - 1-zck Islard, and. Aberdeen Proving Grounds; however, the r~agnitude ~3 . : - a -  r I .. zz *e ~ c r k  bejng delayed was too p e s t  t o  llrarrant its concentra- . 5  . .  
- - - - 2t 2 1 ~  of those establishments. Study indicated t h s t  t he r e  , .. ! 
-m so re  su i tab le  f a c i l i t i e s  t hz t  coulc! 5e a d a ~ t e d  to  t h e  conduct . ,  

I 

:. * 

. I . .  

9 
i .  

'b 

. . . . 
2 ,  

& % 



p~ d- -,.- ---reti resezrch m d  development work a t  Redstone ~ r s e n a l  , ,  - . , I (  . b . 
--- 2 cUL zry o t h e r  governnsnt-owrx?d s i t e .  Huntsville Arsenal, 
2 c-kss I1 i n s t a l l a t i o n  then,under t h e  ju r i sd ic t ion  of the  - I 

-f, Chexical Corps, 1.5th boundaries common t o  Redstone 
:=serzl, uas in the process of being l iquidated.  .By consol- 
Z S t i o a  of these  properties, adequate la nd would become ava i l -  , . \ .  & .  --. 
2 Z e  f o r  t e s t i n g  and r a g e s .  The locat ion being s t r a t eg i ca l l y  

$ ,  z-2 renoved f r o 3  t he  cos s t  l i n e s  ard avai lable  manpower i n  
*e r i c i n i t y  a ~ p e a r i n g  adequate, t h e  decision was made t o  < .  

zssSgn t h i s  n i s s ion  to Eiedstom Arsenal. , .  . - . 
: -  , - .  I 

3.  A t  t he  t i ~ e  of t h e  decision t o  loca te  t he  center  I ,  

- .  f c r  t?e Departrzent of t h e  Rr;-;y f o r  a l l  research and develop- . . I 
< I  . 

T E Z ~  a c t i v i t i e s  i n  the  f i e l d  oZ rockets, j a tos  and rocket - . . 
~ z ~ k e r s  a t  Redstone ;rsenal, t h i s  i n s t a l k - t i o n  had approxi- . a  . , , 
--  el^ i 100 people b-orkire on t3e renovation of ammunition, . , 
.E ~~2'2 grouF  ork king on f i e l d  Service storage and warehousing I 

=%i-vities, housekee?ing 2nd m p p o r t i r i  a c t i v i t i e s  being con- , I 

e t e b  by t h e  Post  EngiEeers, and t h e  small  headquarters fo rce  
* I 

z z q f i s i t e  t o  t h e  ~ L i i n i s t r ~ t i o n  of these functions. There were j ; . . 
3 resezrch and developzierrt z c t i v i t i e s  a t  t h e  arsenal .  In 

' ] L. I Secerhr 1948 L t  Col Zrnest X. Gi l l e sp i e  was t ransferred t o  . . --- f 
-l= zrser.al an3 i n i t i a t e d  ?repartitions for t h e  act ivat iozl  of : 

-~=rs:rch arid developerit, wc.rE:. I n  i.ov~rnkr 19!18 Col Ca r r c l l  D. ; - 
==-533n xzs assigned as c o v . a n n d j  gff icer.  I n  Jaimu-y of 1949 I 

Q i  - ~ ~ . l t ? s r d  nf n iv i  l i n n  yersorcel  :.:as j n2. tiat ed and i n  February 
-z -- n . .  r>-C, L!e ~ r e d e c e s s o r  ~f the 3ocket  ilevelop~ent Division was i s  

;. - 1 
E*%ZZ& k i t h  L t  3 1  G i l l e s ~ i e  2s i ts Chief. The ma.jor e f f o r t  t 
-A A:.:.= 

' I 
=- tj-ye uas the  stu* of ,cror?ric!s and u t i l i t i ' e s  f o r  the - :- ! 
--m .= I , .  ' -  . > ,  -- -"-e of a d ~ p t i n g  e x i s t k g  buiLdir;::s and f a c i l i t i e s  t o  the - * ---- -~=;7 5 . ~ 5 i p e d  functioris, a ~ c  to  negotict inns l'cr acrluisi t ion 
z- z ~ f t a l n  cr" &the p ry -e r t i e s  U? ffunntville Arsenal.. E:fi'orts t I .  i 

LZZZ rzie tc r e c r u i t  techrdsal  s ~ ~ e c i a l i s t s  I,o serve a s  advisors : . ' 

-_ - -- cL-c- Ccrznding Off ice r  an6 t o  ass i s t -h im i n  h i s  du t ies  a s  'l 

- -  - - 
LE 3 z t m c t i  ng Officer . I 

. 
, . Legstlat  j ons uzre rade betdeen the Crdriance , . _  - ------+ ,,=, ,-kc. 2nd 'i't foko l  Corporation o f  Trentm, hew Jersey , ,  . 

- I-i -- Y:-i9Xol Checical ~or,mrc. t ion) t o  re loca te  their opzra t ior:s 
*-- 2 ' - L  - -- ---a% 3''. 'arflanci t o  2eds tcne  Arsenal. PAD Crder 0 %\YU - - ZZ::i ,%zed ;i Acril 19219 a l l o t t e d  263,774.00 s i t h  irs t ruct ions ,  

- - 
qc z z  ~ t r t ,  a s  follows: "7'?ie p u r p s e  of t h i s  .UD Order is 9 

4 .  - - --- - 4 =-- -- -----A Y u i i c s  to c w e r  t.r,e i ~ i i i a i  cost  of ~ e l o c a t i o n  of t h e -  - - -  - 7 

Z ~ L  ;A=%, lzbc-rator,. ar,d equivnlent therein,  f rolr, i ts  present - 



--&* sfL -- ;~r .~on ,  A. "aryland t g  Redstone Arsenal, Huntsville, , , -  :. - - 
. 4  

*? -L- --> er!. .;. 
-,, ., . Tiis zmount includes cppro:cimately .$36,7'/4 .OO l o r  % ,. . .  , ., I . .. 
-i ,, , Iac'lrred ?y the contractor  i n  a.?venent, and the  remaining L " 

' ;. - . '  -- t-.-q 
; C ! , U A . ~  fs for t h e  cos t  o$ i l l s t a l k  t i o n  of the equipment 

, G  . .  , 
2% >istor.e Rrsenzl. These wz ' les  .dl1 cover the  cos t  oi' work . , L  - , .. I I 

= -.-e-..- ' I .  

--,,e5 tnrotlzh E u ~ s t  19h9. Additior\al fu rds  t9  complete , . 
=2e i n f i a l l a t i o n  of the  equipxerk #ill be supplied dhcn i.Y 50 . . 
- - 

- 7 - C  
;- ' L l e t o ~  a r a i l a 5 l e  .It "lezhn5cal Sucervis ion: Redstom 
I:zzzl." '??:is Fcve *as . zccoz~l ished i.iy the erl? of August l?)r9.. 

I 

I .  

* : . : 
. . .  5. Sez~tl:ttior,s xere m d e  ketween t h e  Grdmrce Deyart- - %; . -. 

-.t-i ,,,, -- - xbhn & HZES Con?zny of Fhiladei~il j .a ,  I'ennsylvznia to .. \ .  A 

CZ-Z as5 Qprrate = resecrch 2nd development f a c i l i t y  8t Redstone. '. 
I 

--- ;;Pr:er CZXU 9-13963, dated 21 Arril S?:l9 a l l o t t e d  5100,000.00 i .  - i --- -ILL t ! :e f o l l 3 x i r ~  i r s t n l c t i c r . ~ :  "This FU.D Order 1.s f o r  the , * .  
t. 1 - 1 

I -- ,,,cze oi Pxn i sk i ag  iurds fo r  the c o s t  of a c o n t r a ~ + ,  with Rohm - , .  . . . ,  a - - - - f  
E EZZS t!ie o n e n t i o n  of research znd development ~ c t i v i t i s s  , . i 

rr ==kc-x devices a t  Cedstoce Arsenal, Huri tsvi l le ,  Alnb=ma. The , * , . 
' 8 *" 

4 ! 
- ,,-L*s5lf -- ccfisist of basic ar2 E-?plied research on pror.ellsnts; 
:zt?s, =a rockets j z c l - ~ d i r g  cperntior. of t h e  research l abora tow 

p L  . ' 
i 

-- -1 .z ~ i l o t  lice f o r ,  r i 5 . z ~  pro?ellznt  s a ~ p l e s  .'I l tTechniml i 
, . 

c-- , , ,dsion: Eedstane ! rser i~l .~ '  i , 
. I 

6. I.Ie~orar.ciu.5 f rcn  C o ~ r s n d i q  Officer t o  Shicf ,  Research : . 
t 

s > 

=-,' ~ e - e i o F e ~ ? i  Dlvision dzted 6 hrril 19119 is ql-roted i n  p r t :  

r. >' j i  1 "1. T3e ~rimzry req .o r , s ib i l i ty  of ?.he Research , < 
% 4 an< De7e l~pe r . t  Eilrisinn is  the techrLca1 ' t  ' 

c . r 
sxper-rision ard c mrciinatio n of research - 7 , .  ! . . 

;i  
a22 dexreloprent c o n t r ~ z t s  rertainin:; t o  n L 

i .( -. - *  ! 
rgckets  a d ~ i r ~ i s t e r e d  ?y the Cont rac t iw i 

.q", . , , 
Cff Scer. To acco-ylir'n t h i s  pr3 nary r e s ~ o n -  I \ .  
siLi1.lity 2 suitz:?le traicinz pro[:raln d i l l  : s 

j 
. " I  

be cs tzbl ished a n5 a - schedcle of lectures i .  , -. I - - - 4  - ~ e r t t i n i n ,  t o  selected s i i ? j c ~ t s  x i11  be 1 > 

?a? lished." 
. I !  i - . . .  . 
. , 

I 

113. To ? ~ r i i i e r  prrJ,szr i : i s c u ~ s l ~ r l  and cii . S ~ t ? i ~ i  ~ 3 . -  1 

t ioa. of cwr-er.t tecf;niczl i r i o n ~ a t i o n ,  an 
4 o r g s n i z ~ t i o n  +x be k n o ~ n  z s  The liedstone 

. i i'echnicai -Sxiety will 5e estaG1isl;ed and 
' 

i shall holC regylarl;r sciledcled rieetings. I t  i I 

is znticipated that. l ec tu res ,  t a lks ,  papers , - 
an2 discussicrs i ~ i l l  be a t  a l eve l  of  tech- . 

i . ! - ! 
r i c a l  &mgetence thg t  a i l 1  r e f l e c t  credit 4 

i . - 
11 i .  

1 



. . 

to Ciis  comian6. The use 'of f i l m s  and 
*ainLT a ids  is t o  be encmraged and ... '.: 

assistance w i l l  be provided t o  a id  the  . . I  . .?.  , 

speakers i n  every. manner possible .'I . .). I\ . 
. . . .  . . . . . , . . - I _  . 

~r Fq ZC!$ yzzrnissim was zrznted t o  use  Rui leng A'-120 for  
s lzboratory . . I n .  Jme 19!t9 - work was s t a r t e e  'k fied 

I C 
. . .  . 5- -3s -L.Y ~xZst5ng barricade 200 f e e t  t o  t h e  r ea r  o f  .?uilding e N  :. 

-re 2, : .  
,-A- -L t ~t - i t i~  test stand. A 2 -36" M7 rocket motor was . . - - - -10- ,,-- os 2.3 s t z t i c  stand on 8 Au~us t  19139. As of 1 July l?!r9 --- --- 
,,- - ~ 5  & tab1 of. 23 persons assigned l o  research and develop- 
A -,  ties S n c l ~ . ? i ~ q  both mill tary and c i v i l  senrice peraorz~el...' -. = --,- .-; Z x y o x t i o a  enployed 12 people. a t  +.he arsenal  and Rohm & - - - - _ -- - -- - - - - - -- L. 2ere xere still SO= qucstions as .to ahat functiozs - : ' - -  - r .  :.. =z r~ - ~ L - e d  f n arder  t o  f i l l  the,  ~ s s i g n e d  ~nlssion, and the  . . .,. 

#. ' , 
. . 

=-, -s-=z -- 
L--c ,,, SZ * ? e  rzission i t s e l f  was A subject  of mcch dis -  . . .  - - - - - 
-4 . . .  :. . 

. - 
. . 

- . . .. C - e s - e  i le2at%ent Order Xumbcr 25-49 dated 18  . ; ---- -=-.= a=a7=z T5ss ion  or' Redstone Arsend." i s  qucted i n  
rj ---=. --- - s .  
c a- - 

-4. 
1 . .  

. .  - . 
5-5. f a c i l i t i e s  f o r  the research and 

. 
. . . . . .  : .  

-eelop~ent cf rockets and re la ted  items. . I .  

: . $ ' .  
. . . . .. ' . : 

: '. . Z=eaz"c,t and ~evelo~memt Functiens. ., ..' , 
I , .  ' 

;or -;?e zicconplishment of ths research and . '. , i;' 
3 '  &eIapnerit mission, : 'he . Jrsenal  . w i l l :  . . . . .:. . I .  , .  . . . . . .  

. 0 ' .  

... 
. : .  . . .  

P ' : . . 
a. Cozclnct k.&ic'and'applied research, . . .  . . . . 

a,' : . . . . . . .  Czve7,o~mnt. and t e s t i ng  of f r e e  rockets, :. - .  . . . . .  
so7dd ~ t o ~ e l h n t s ,  ja tos  and r e l a t ed  . . 

- ;  . :. . 
itecs . . .. . 

L .  . . ,  
. . . . r a:-. ' .  . . . . .  .' : .. : ... . . . . .  5. ",a%~ct-s: t t i c  a d  r a n ~ e  f i r i n k  i n  . - i , .  . -  . .  ,. - cmmecti on.  with . t h i s  .?,evelo~?:ent. . . . .  . . i -  . . ... .. - .\ . . . .%.'. . . 

c. ;c%',r,ister research and developnent * 
+ , a  ,. ' .  . 8 .. - .. - ' . J.' ' 

contracts  r laced within the Arsenal, - .  
. .j  m-d exercise . technical  supervis iol~ 

4 over such p-ojccts..  

2. Xxercb e technical suyc-rvision and . . ;  -. 
coordinetion of .zll 0r;tnance De~artroent . 
r ~ e k e t  projects . a s  assigned . 4 ,  . . . . . 

. - ,  



. . . . . . 
. . .  

. . 
. . 

e l  Keep abreast of h i  sc i en t i f i c  and . . 

: technological- progress and develop- ,.! . . , ... . 
. - . . 

. I .  . .  

ren ts  in t h i s  f i e l d  outside of the . . 
Ordnance Department. Maintain l ia i son  ; ' ' ,  .; ,.,,: 

' . with echcational and sc ien t i f ic  . . . - ' .  < .  

inst i tut ions,  industr ia l  establish: . . .  

ments and other eovernlnent agencies - ,  
. . 

. .  . . '  : . . '. : .. 
having related '  interests .  - .  

. . . .. . _ '. . .  . . 
- f. Serve a s  the principal source of 

. .  , 
technical infornation within .the - , . . .  . . ., 
Ordnarce Department on t h i s  materiel.n ' . . . . .  . . 

8. In 1-qpst l9&9, a group of people from the O f f  i ce  
r,' *e Chief of Ordnulce, OZlXU were transferred t o  Redstone. 
%- of the a c t i v i t i e s  foncerly conducted by ORDTU were 
-sferred along kith the  personnel, ~t th i s  tjme the first 

f o r  organization of O r h n c e  Rocket Center t o  conduct those 
, - ~ s ~  cad developent functions contained i n  Ordnance Depart- - Order 1:umljer 25-b9 k-ere formulated keeping the organizational 
F 5 ~ = n  close to t h a t  of @?BTU i n  order t o  be t te r  u t i l i z e  the ' 

S i c u L a r  experiences of the  people t ransferred from ORM'U. The 
-5gn Group under Yx. C. J. Koeper (present Chief of Design Branch? -- 
z d ;  "as engaged i n  ~ a k i n ~  design studies, preliminary f eas ib i l i t y  

evaluztioris, drafting and preparation of ideas f o r  new 
k = = i  f o r  purposes 01 i n i t i a t i o n  of contrticts, writing and review- 
- L- -- %-ecir'ications, etc.  The functions assigned to t h i s  section : 
c -  oew oreanization were ident ica l  t o  i t s  previous assignments 
k 3 .  Y r .  S. 'n'. Sdpp, who was a project engineer in-ORDTU 
-=~;ous to  h is  transfer, was assignedthe task of organizing a 1, - 
-2 -,ect section t o  coorclinate and exercise technical supervision ' 

r=-- *&e work of contrsctors. Project Officers were assigned t o  
~~515% the  Contracting Officer i n  the zdministration and super- 
- - 3 3  -- of the work of the two resident contractors: they were 
-25-ics3ly assigned *to serveis representative of the ~ o n t r a c  t- ' 
=- -C-P-'icer; =- t o  assist the  contrsctar i n  h i s  preparations to - -&Ish the work zgreed upon; t o  expedite the accomplishment a 
C %e Gsks  specified i n  the  contract; t o  serve a s  l i a i son  betweenF 
=z.=';or ax16 goverment agencie~ .~!  Nr. F, W. James (present 4 

-,- =-- 3f Packet Developnent Laboratory) was assigned the task 
-- - - - -A-  L-l- -+ ,ing research and t e s t  ac t iv i t i e s ,  developing hstrumenta-'. 
--- -- -2 -- k5ora tory  equipnent and supplies, and the training; of 4 --- - - - - d l  in t e s t ,  instmnentation, and research xork. The tech- ;-i - ---=- 7=%.,.-v 

--a-f 3ecune a par t  of the Ordnance Rocket Center. Internal  
-=tion znc! p l a n i n g  were retained i n  the Office of the 

1 
'I . - f  

13 - i' 
4 

. .d 
;f 

. . +  
4 

i 
-; 



--z 2 ---, C=&-ance Rocket Center. hew assignments were to be 
zccoq l i shed  ty gradual developent  of add i t iona l  personnel and 
f z c i l i t i e a .  Personnel t ra in ing  was t o  be expedited by progres- 
sively ro ta t ing  t h e  t a s k  assignments of the  individuals.  

7 .  9. The s i t e  f o r  a range f o r  shoulder f i r e d  and shor t  , ' F 5 ~  6 
rang& f r e e  f l i g h t  t es t ing  was selected (present Range #2) and . 
work preparatory to f i r i n g  was s t a r t e d  i n  August 19149. A wiring, 
system was ins ta l l ed ,  a launching stand was erected, ea r th  ; 
barricades were emplaced, and on 20 September 1949, a 2.36-inch ' 
T59 Rocket was bunched. On 20 October 19b9 t h e  f i r s t  o f '  a 
s e r i e s  of demonstrations f o r  v i s i t i n g  o f f i c i a l s  was conducted: 
t h i s  consisted of f i r i n g  two 2.36-inch T27E1 Rockets with ~ n o k e  

i 
I .  

heads. Acquisition of supplies and equ ipen t ,  e rec t ion  of i 
barri  cades and tempcrary kuilditigs, wiring and i n s t a l l a t i o n  of 
equipment continued; actuhl  p ro jec t  assigned and scheduled 
t e s t i n g  s t a r t ed  on 21 October 19h9 ljith t h e  measurement of the  
veloci ty  of a T 5 9 ~ 3  Rocket having a head-end sus~ended  propellant  

. . 

chsr ge . . 
10. The preliminary planning of rocket  f a c i l i t i e s  f o r  

. *  Redstone Erseml  was kccomplished by t h e  Office of t he  Chief of 
Ordnance, T.? quote from  justification of Estimates f o r  Mil i tary  * 

- 4  Establishmerrt, F i sca l  Year 195111 dated 3/15,&9-- 
. .j t 

. . 'B I1T!is Froject ,  i n  the amount of $h,000,000 was ! ? , ., 
included i n  FY 51 authorizing l e g i s l a t i o n  (HR 7008S2lhO) and 

1 : I :  

t he  first increnent of ~3,000,000 requested herein  is urgently ' , . 

required durinz FY 51 t o  keep race  with technical  progress and 
the bal2nced development of t h e  research progran ( t h e  h i l l s  . . 
include $250,00 f o r  t h e  'i'tliokol F a c i l i t i e s  xhich are t o  be 
located a t  Xedstone r r s e r a l  making a t o t a l  author izat ion of' 
$L,250,00@ f c r  the  s t ~ t j . o n . "  

I ' _  _ "This ~ r o f e c t  proposes the  sod i f ica t ion  anb r,ew , . 
construction required t o  ~:rcnride complete laboratory and ! . . 
testing, f a c i 1 i t j . e ~  f o r  resmrch  atld developnient work on rockets, . : .  .. 
j a tos  and re la ted  f u e l s  and prore l lan t s  and f a c i l i t i a s  f o r  . 
l imited preprat i .on of suck i teas  .It 

An iternizssi l i s t  z r i  co s t  estj.mate by item is included i n  
' this  j u s t i f i c e t i on  serarated i n to  f i r s t  increnent i n  the  amount 
of 32,000,300 and s eco~~ t i  increment i n  t h e  ap:ount of i;2,000,,000. 
This information was t r a n s ~ i t t e d  t o  Hedstone Arseral  by l e t t e r  
dated 23 June 1949, f i l e  0 .C. 600,1/1127, BSA f i l e  600.1/87 
(included i n  Appendix A, Exhibit I). 
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, . 11 ; ~f t e r  prelin;inary survey 6f ex js t i n e  buildings,,  

. . .  .. :-&rounds and u t i l i t i e s ,  the following l e t t e r  dated 15 November . : .  r . .  .. . 
. .... J, - 1949 was'. redeived and is quoted i n  i t s  en t i re ty :  - . . .!,. .... : 

, . . . . . .  . 
; I 

. . . .  
' .  . :  .I.: ..: I .  

Lf; Mov 1949 . 
- SS'BJECT: Construction Program for  Rocltet i l a c i l i t i e s  

- .  
. . . . .  

. 1 : Commanding Officer . . .  
, - 

. . . . 
. . . .  . . .  . , . Redstone Arsenal . . . . . 

. . .  - . . Huntsville, . E..lsbama . , 
. . . .  

. ) .  . 
. . . . . . 

. - 
. . ?  . . . 

. 1 ; It was noted i n  the  ninutes .  of the  weekly meeting held 
! . d t h  . the contractors and Redstone ~ r s e n e l  personnel on 2 November ' ' 

. . . . .  . . . . .  1949,. t h a t  t h e  subject  of new. f a c i l i t i e s  was mentioned.' I n  order . . :  

- - : that ' .  no soni'usion shal,l- a r j  s e  as t o  r e spons ib i l i t i e s  f o r  t h e  - ~ , .<' .L' 

y h i n g  of work, ce r ta in  'phases : should he a s s i ~ n e d  to . the  . . 

- cont.ractors c.nd t o  !.he ~ r s e n a l . f o r . $ r e p a r a t i o n  of '  drawings and 
' estimtites. 4 breakdown o f .  t h e  f a c i l i t i e s  proposed f o r  Redstone .. * 

. . .  .arsenal was sea t  t o  the  Arsenal on 23 June 1949, f i l e  0.0.600.1/1127. . . 
- k copy of t h i s  progran is jnclosed. It should be noted t h a t  t h e  , 

. t o t a l  amocnt of 84;~00,00C).00 is the amount estimated t o  cover .: ' . . 

. . . # 

the f a c i l i t i e s  required by the  Xohm' and Haas Company, 'and by the  
- - :  Arsenal f o r  t he  Ordnance f a c i l i t i e s ,  Funds in the  amount of . . 

: - - $2~0,'000.00 have been' budgeted separately f o r  the Thiokol program. 
- ~ 

. . . , 
. 1  

- - '2. The following schedule i s  suggested: . . .  
. - 

. : I .  

. . I ... 

a.  kighm and ~ a a h  .. - . Xake. .layout of new laboratory bui ldings .  . .  :: 
t o  be. of permanent type construction, br ick and concrete; a l so  . . 

. . 
.s other buildings t h a t  will be required t o  complete t h e i r  setup. . . 

Plans - fo r  f a c i l i t i e s  should h e  projected over tnose believed 
necessary i n  t h e  next f i ve  years  and p r i o r i t i e s  should be assigned , 

t.0 , indicate  t he  r e l n t i v e  need . 'for the  buildings. Tnese :.layouts 
. . should be i n  l i ne  form, su f f i c i en t  i n fo rmt ion  included so t h a t  . . . . . .  

they could be furfiished to an.archit .ect  engineer firm f o r  . the  b : ' .  

preparation of f i n a l  and complete construction drawings, The 
a rch i t ec t  erqineer conpaw may. be se lected by t he  Corps of  Engineers . . .  . . 
o r  t h e  Corps of hxgineers may do th is .work with t h e i r  own f a c i l i t i e s .  

. .! T h e  methods should be complete' by Karch 195'0. 

b. Tiiokol Cmporztion - Frepare layouts of addi t ion t o  ' .  , . 
- 

. . present office b n i l d i w s  o r  l o r .  new o f f  i c e  buildings which. ever is 1 
. . 



- 
required, ahdsuch  other  addi t ional  buildings o r  aa jo; modifica- , 

t ions  t h a t  a r e  required f o r  t h e i r  research and development work. 
It should be noted t ha t  t h e  t o t a l  amount ava i lab le  f o r  work i n  
t h i s  a r ea  w i l l  be not more than $250,000.W. This work should 1 . r' 

I .  . 
d s o  b e  completed by March 1950. 

1 .  . , 

c . * Arsenal - Make a l l  plans and designate locat ion f o r  
complete test-ilities, both f l i g h t  and s t a t i c .  This w i l l  
im lude  buildings fo r  loading and assembly of rockets, temperature . 
conditions, t e s t  stands, con t ro l  room and locat ions  f o r  instrumen- 
ta t ion.  These plans should be thoroughly coordinated with both 
contractors t o  determine t h e i r  s u i t a b i l i t y  and convenience f o r  
the work to be performed. . ,  . 

* .  

3.  It is suggested t h a t  a f t e r  preliminary work has been 
prformed t o  determine t en t a t i ve  s i z e  and locat ion of buildings, :; 
t ha t  a meeting be held  t o  discuss t he  p l m s  so t ha t  unnecessary '! 

duplication of work can be avoided. 

, 3 Y  CG!.V..ND OF YAJOR CEI.iERAL FORD: * .  

1 Incl .  H.  N. MFTOY 
Colonel, Ord Dept >I. 

Assistant  

4 

k . J . DURRZ?. BERGER .',: 

1 Lt Col, Ord Dept .,,' 

Assistant  

12. After discussions between representa t ives  of Red- 
stone and M r .  J. A. Batley of Safety Branch, OCO', Mr Batley and . 
1-!r ZcNamara spent t he  week 9f 5 December 1949 a t  Redstone.re- 
dlewing the  sa fe ty  considerations of laboratories,of ranges and 
s t a t i c  s tands .  On 1 L  December a map shading s i t e . l oca t i ons  ' 
of ORC f a c i l i t i e s  was foruarded f o r  approval of the Safety Cfficer.  
Tnis map located the Computing Laboratory South of Buxton Road 
a d  North of Patton Road with t h e  S t a t i c  Stands located so the 
e x i t  gases would t e  d i rec ted  3 8  South of East  toward the  Tennessee. 
Biver. Tne f i r i n g  area was located t o  t h e  hlest of the  Computing . 

Lsboratory wi th  a sa fe ty  zone consis t ing of a 60' s e p e n t  of a 
c i r c l e .  Since t h i s  loca t ion  ;rhich provides a niaxiir.uq.length. of 
range w o ~ l d  i n t e r f e r e  with roads and r a i l r oads  providing access 

e 

16 t 

- 



. , 
I 

fiom storage and rr.anufacturing areas,  it was not - zpproved. A t  a meeting held on 11 January 1950 t h e  s i t e  
loca t ion  North of Buxton Road znd West of Patton Road where 
gresent - s t a t i c  t e s t i n g  f a c i l i t i e s  are located was se lec ted  
r s  the locat ion f o r  both s t a t i c  t e s t  f a c i l i t i e s  and t h e  f i r i n g  , 

z.zwea f o r  f r e e  f l i g h t  t e s t s .  "There being adequate high ground 
k the  v i c in i t y  of Patton and Euxton Roads fo r  the construction . 
of r a c e  buildings; while t h e  area t o  the North and West which . 
2511 include t he  impact and danger areas  is subject  t o  floods 
a d  is  g e n e r a w  unsuitable f o r  t h e  construct ion of permanent . 
buildings . '1 - 

. ' . 13. Tn January of 1950 the  Secretzry of t he  A r m y  
qproved  the t r a n s f e r  of guided missi le research and develop- 

! =+nt a c t i v i t i e s  from Fort B l i s s ,  Texas t o  Redstom Arsenal and . . j *e establishment of Ordnsnce Guided Missile Center a t  t h i s  
i location.  This made poss ible  a combined and coordinated research - 

program on miss i les  and rockets. It was intended t h a t  t h i s  move '" 

m u l d  ltpermit the  maximum use of the  German s c i e n t i s t s  sk i l l ed  -'3 

i n  t h i s  f i e ld ,  e f f e c t  f u r t h e r  economies of these  programs f o r  4; 

- research and e l iminate  dupl icate  and p a r a l l e l  e f fo r t s .  n P l o t  * *'-: 

:lam were reviewed t o  s e l ec t  s i t e s  f o r  OGHC and ORC a c t i v i t i e s  -'-'. 

ih ich would pe rn i t  maximum u t i l i z a t i o n  of ex i s t ing  buildings -; 

a i d  u t i l i t i e s  while providing f o r  economical expansion with t he  - *< 

vl t i c ipa ted  normal growth of t he  organization and increase i n  rl 

program a c t i v i t i e s .  
i 

1. On 1 0  February 1950 preliminary l i n e  drawings and i 
specificxtions f o r  ORC f a c i l i t i e s  were trznsniitted t o  the Mobile 1 

D i s t r i c t  Zngineer. On 15 March 1950 complete preliminary line t 

dza -vines, prelimina*ry specifications,  co s t  est imates and a i 

p r i o r i t y  l i s t i n g  were transmitted t o  the  Eobile D i s t r i c t  Engineer. 4 
The "Research & Development' F a c i l i t i e s  P l a n i n g  P r i o r i t y  Tabula- - 
t i onn  dated 15 March 1950 is included as Appendix F. of . th i s  J 

report .  On 1 July 1950 Contract DA-01-076 mG-462 was entered 
between the  Mobile D i s t r i c t  Engineers and the  J. E. S i r r i ne  
Compar~y of Greenville, South Carolina, Architect Engineer, f o r  i 

preparation of drawings and spec i f ica t ions  f o r  these  f a c i l i t i e s .  .. 
4 

1 .  During t he  move of t h e  Ordnance Guided Missile 
Center from Fort  Bliss, Texas t o  Rodstone Arsenal, Department . 4 

of t he  A m  General Crder Eo. 19, 14 June 1950, was issued, which 1 

permanently t rans fe r red  t o  the ju r i sd ic t ion  of the  Chief of 0 rdnand  
na jor  por t ions  of lands aod f a c i l i t i e s  formerly a p a r t  of ~ u n t s v i l l d  

17 { 
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. . . . . . . . .  '. . . .  .:* . . 
. . : .  . . . .  - .  . . . . .  . ' ., "# 

r '  . .  , , - ;. , . . 
. .$ . 

3 .  . . . .  
- . -&senal. seetion I, . ,b6neralordsr  19 i s  'qudted i n  its. . . .  . . 

. . . .  . . .  
. _r-:ertirety: c.. . . . . .  . . . .:~, . . .  . . . .  . . . . . . .  

- .  
. . . . . . . * 

' . .  . .', ., . - . . - * '  . 
- .  , ' a  "I -- ~ & t s v i l l e  ~&enal, Alabama -- Effective . . . '  . - .  : . . . . . .  

. zs bf 1 ~ ~ r i l  1 9 ~ 0 , ~ ~ u n t s v i l l e  Arsenal, Alabama, a c l a s s  I1 ' .  : . . . .  - . . + , I .  
. . f r s t a l l a t ion  under the  durisdiction of the Chief, Chemical . . , . . .. . . . . . . . . .  . . . . .  Corps, was discontinued And ' the .portions 'retained by the  . . .  .: . . 

.. ' f :i!: '*?A .;. . . 
. . 

- Zeprtment of the.Am;y were consolidated'with Redstone Arsenal, . , . . ': 
- - Alabama, a class 11 install&t'ion ,under the  ~jurisdic5ion of _ the . . .. : :- . .' ;, . - ; - ""',:': .. 

. . . . . . . . .  chief 'of ' Ordnance, (AG ,680.1 (1' Me,. 50)) " ' ' . . . .  . .* ...: . d ' .  -, . . .  .". . .  . . . . . .  ......:. ..,. . "-. . . . .  . . 
, I  

. . 
. . . .  I .  . . . . . . . .  ' 

' . .  . - . . . , ,.<. 2 ;: .. >.*, . . _  
*. . . .  - 

-. !Be c h i e f  of Engineers ini&tkd i e t i d n  t o  dispose of ' those ' , . : : i; .. - .  _ .  . . - .  -. . : 
- t3;acts not transferred t o  - the  Chief of Ordnance. Disposition . . . .  

- 
a d i o n .  was suspended by Office, Chief. of h g i n e e r s  on 11 Septem- : .!:':: ;..; 
ber, 1950, but the questionible areas could not be incorporated . . . . . .  - . . .  I. - ,  . 
2h permanent plans u n t i l  May 1951. -3, in s p i t e  af the f a c t  '. ' . . 

, , . .  

- 31zt . i t  enables the  development of an integrated t e a t  area, the " 

. . . .  
northern portion of the  western lands now designated "Range 3". ' . 
was not available a t  the t imeJthe f i r s t  plansl'for permanent t e s t  . : . ' '  , .  

f ~ c i l i t i e s  were formulated. .: I;:.,. ' - .  . . .  . - . . . . ., . 
: .  J .  .<t." ... . . 

. . 
" " i' .16. ~ & k  uas'accor&lished -at tk akienal on' specific :. . ' 

. . . .  ,'. , ,. 
. . .  

. . prpblem assignments under. Project TU2-7C. "Research on Rocket ..'.. -: . . .: . 

&tors, '1 llDevelopmerrt. Pmblems,, !f . by ORC personnel in ,addi t ion  ... !'Y 7 - . .  . . 

t o  the programs being 'coii*ducted b. t h e '  resident contractors .- .. 
. . \ :  

4 :.. .. :., . . . 
.Iie;>orts were issued 'by, the  ' ..I. .._. Research' . .  Section and the Engineering. :. ':>. : . . .  . . . . . . . . .  s t  

. . .  Section, . . of ,  particul'ar. note ,were r ... , . 
. ..-,..: J " .  . . . , . 

' ,. . 
. . I' . , . .: . . . .  . . .  . .  . ...i :,.. .c  

Repod B&;'A2&j M & d '  28 'FehuaW 1950' - Final , .  . ,. , . -! .: . . . . .  , '  
.. " . . .  Progress Report ' ~ ~ u r v e y : o f ,  Propellants fo r .  . . . . . .  . . 's. .....".. . . ... . -._. . ' . 

Field Artillery,:Rocketsa' and . .  !< . .a -. ,.I,; - . . . . . . .  8 -  .,:. ;{i.:.:..7 . .  . < \., . 
7. . . . . .  * :; '6 ,.. 

.,. * . a , >  , - , ,  Report KO.. AT-a dated 1- July.  1950 - Interim .. ,. . . . . 4: .,:..,. 
. . .  . . 

1 .  :. 
. . 

a * ' \  . ; Progress .Report nl5,OOO Yard Speoial Purpose . --.'. J . : . 
- .  - . --  ' i . : Rocket" b y C . ~ . ' & ~ ~ p & ~ , : A c t i n g  C h i e f i h g i n - .  . : ; .  

. . . . . . .  . .  . . . .  .:k,#,'.'. . .  . .  . . . ' "  . . .  . . .  . . . . . .  . 2 eering Section * e  . . .  .-' . . i . . .  
. .  

. . . .  .... . . , '.. .... .\ * -. . . ' ' - '+" 
: The former becaus; it was. in large. dkmsnd and. receive3 vide use . ., !;.j{ 

0 .  

Qy >contractors. The l a t t e r  because. t h i s  and subsequent work-by";:;f:3: -:. - ., 

personnel of the  present Design Branch, RDD was the bas is  f o r  a 4. . ' . . .: j; - 
successful r acke t  weapon development ,pkgram :including launching ,(.., 

_ . ' .  . . , .. .. , , 
. . .  and handling . equipment. . _  . .. . - . 

,.,::A . . 
. I . . . : :., . .,- 

- .  . . .  . . .  - . _I , , .  - ...I, >:+; . . . .... ";"?.. - - . . . .  - :. . . . . . .  .& . . 1 7 ,  &ine the pgribd.-that l a j o r  Frdnk J. ru&id, JY; i?$< , . . , 

. .  .- -.- ..:.:&s..~hief, . . .  ORC, from April . 1950 . . .thm . . July .:. 3950, ' the  major cfgorts :f ...: 
. . . . .  . " " .  - . .  . . t  '. . . 
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- - .  :.;-,: '- , . I. - - , .  . x&e di re i lea '  towarddd%hk r6&+it&nt .and training o f  *p&sdnnel. . . - .  . ,. . -; ., ;A;: ..'. . 
3 e G  were. na changes i n  .basic .organization nor:policy :during:. : i '.i;. -, ; .,... 'P. -', . .  ".. , .. 

7 ttis,-per,i6d. To strengthen the' orgapiz ation,. a .seaar,ate' piannine; l j  . . .  '2 ..; . < .  , .. ... 
= office uas-.6stablished undg.rn?4+. .We 0.. Slsdo,. Jr, .ufio':.was:-re- > 2.. . -:'?'.:- . '. . - - 

i:. 3 .  ;!, *' ;,:<.', , s:.: ,: 
, 

. . . . . . . . . . .  .... -lieved.'of his, other adrninist;rative~,duties t':' Lt iCo1 Severin Re,.,;;.. -.. ,.. ... _. . 
. . .  . . - B e p i  was' assignid as,Chief sf. Ordnand ~ o c k e t ]  Center: in': ~uly.;.;~.;;; !'i : .I:L.', '-. 

.. . . . .  - of 1950. &d ini t ia ted. .a  l~eview 'of. procedures and a :'stucty'lof, "- '  '.' ' . . . .  .... - '  ' ,. :;I 
>'. " 

- -  %sipments and functions vithin"tha. organization. -He !as assisted.~~...:~;. . ::. 
.c -- . .... 

- - :--in t h i s  ,t+sk..by .& ,E. -L. Rose :who.. J a b &  the arsenab;.in Jugu8t .P$~P . i . :.!:.?: . . . . . .  . . . .  ;> 
- In ~apteinbkr .1950 a : ~ l a d . n g - ~ i v i s i & i  &s':established: ..* a,& . Mr. WI:$~,:,.. . # .  ...... i ._; .. :..- , , 

... ,( . . . . .  . . .  . . .  - . . - ~cc~ l f . 6ch  was;~nppo5&ed~chSef . . .  o f  this';division; ::1 . . . . . .  -: :::,,., , .  ,;. ..;.+:. ,:,:, ..,-;:. . . .  %!,.,. . . . . .  . . . . .  .. ‘ . . . . . . . . .  . .  . ! .. :, : 2 . . . '. ' .. 4,. . '  , . , , . .> ' : ".. . . .  -,." ..' : b..; .... . . . . . . . . .  . . .  . . .  . . . .  . r  '.. , 
' ,.:, . :. .' .. 2: ..".. . ./. !. . , .  -- .; " I . . . .  .-.- ' . . . . 

- _-.=.- - . - , - , 1 8 .  ~ y ~ ~ u l r t , ; & € l  uo*k,;k:at .:Thiokol ~orporat ionon  larife:. . :  : - -- 
. ;.;,.{,': . ...,:. : ; : 

- sol ' id.~mpallant ,  rocket &o,tors k d v e e d  ta: the  stage.-;fiere serious :: :. . * % . . . . 

de1'ays Qould-result .3.f a s t a t i c  stand of -sufficie$t thn ls t ' cap8ci ty '  - : - - .  . - 
- i?ee not provided before. those inchdad  i n  the HCA' budgeti,becma,;';:,"::~ - jl : :+' I". 

- &vai,lable.e,it:'was therefdfe decided t o  construct  a ; : s t a t g  '%~SK:~."";:" m ...... .,: ... - . . ,  . . . .  . .  
- .  , . stand. with''6strumen.tatiora:and, auxilia~ equirn-ent : capable ..of --:'''''?? , . , . - 

tes t ing rocket motors develbpiag up to a t  least,.,100, OW lbk o f .  ;':r'?i; . . .  : . 
. - . . 
- - th rus t  i-.:The l o c a t l d n  bf this stand,. was seleoted . t o  permit .;inc.or---".$'; . . .., . ;'.. 
-.--poration'..of thrs u n i t  . in 'the g r o u ~ , o f  permanent f a c i l i t i e s  and':-:t_'i?Y :-- . .... #. . : . - . , 

. i - . b u  %&operation of ,,the e n t i r e  , group, .'..Design :of t h i s  stand,.,;'f!:ii . . . .  uu.,r4::.-;.t- 5.:. .: ;. .;.. :.. . = 
.. , --- - - -  including.? equipment, uas ' :bcomplishe~'  by Thiokol Corporation:; : . -I. ;I,; . , . . 

. . . . . . . .  .. . -  wr-king .in ! c a m  t i o n  . w i t h '  ORC and, Pos t  Engineer . psrso.nne1. A;?'-: .:;.-!. 
.- . --design lo id  .of. ,500,ooO 'lb . thrust 'we:'uged. a8, the:basis  . for  'the':'. .'l.'+;.... ..'.:. 

- .  
- -  - - -  . .  . &sign-and kterial -+kcif icat ions . . Construction :was accomplislied*r :. . ' - . 

by.:the .'post' Engine6es. ' ..This -facillt~-ojks'..f irst used' i n  April 19Sl':" ;,: .: . ' . . --. '- 
-.with .Tniokol Corporation providing test personnel and iristmen&'- ; :.I.. 

. . 
- - . .  - - , . 
- . ' . tion'; Operatio.,n of this6 f ac i l i t y  ha's- continued: by' T h i o h l  Corpor-.-;- $. 2 z ,, . .:'.? . . . . . . a 

. . - - ation: with- the'cxidperatio,n . . . .  .df ~ f l ~  pg!&&el a~thugii:&ic3 orygipXk?..,.- -.%:. , -. - - .  
. . - : f;*bsc :to-, ~ ~ ~ ~ r y j a r s t ~ . . ~ f ~ & e ' t ~ o p ~ r ~ ~ ~ d ~  '.;jf t h i s  .urist : . ~  the actte-, . ,:.;.;'.+:.*:. ... - . ;. 

- - :.r' .+. ,;..:. . 
- - - - - -  - -  : itles. bf the -rbt. and **I..+' uation Br&x as,:soon *as f$;fh action ....'*.. ..<-$.A.i . :.+; .. ..!. ; -. . . 

. . . . .  - - - --- - - ' - -  . .. be&. . . .  canve&snt ..' ~onot$$tib,n 'b  f t&h. test stand :,bef ore f i d .  : i.. .t : .. ..; ' 
--$se&&tion _- -C.- if 'for,..'fi, l&$t&h&' ffi&-:.the locatiOn , of - :::$$::,, .? . ' : 6 . 

... 7 . .  .(... i 

- - - -  . - .  __, - 'steti=. t e s t .  area' iand . . . .  " i m p o s e ' d ' : ~  , <  z . . .on the arrang&n$nt. . . & . . : ~ ~ : ~ ~ f , , -  ...... .:*." . . .  . . 
. . .  ; . . . . .  ,,:- - . . . .  '"t' . "  . . . . .  ..... . . . .  . . .  ... . . . . .  - ' - .- ot'ne6. f a c i l i t i e s .  . ' .-. . . , a % .  . . . .  r. i ,:% ..-. ;... r ...... . . .  .. . . . . . . .  . . . .  .. ... - - ...... . . . . . .  - - -  - .  ;.:.. .-2." i .2 :.:..:.::::,, ;'. ..( ...yi .'.;;. :.' :; . . . .  . . : . . . .  .. . . , . .-I 

L..<;,-:j ',.! 5 ... r- - . .  . .  ' . . .  .!.h> 
... . -. . . . . . . . . . . .  .a... ;.-. :. ..... 4 . . . . . . . .  . . .  : ~ L  F ...: ;,* ..L, ' . . - . -  . -  A . . ' . . '. , . . ... . . 3 . .  ... :,i9. _ ~ ~ ~ b ~ b ~ ~  1950:p*ellni- . d~kiitectural.& ;, . ;:: . .: ... .$ i .: ; . . . . .  

. . 1 ,  ;:>: . ,, .'- 
- :uipinee& 'drsiwf'~eSsS submitted- .w , J.*:B. Sf&'bm;~*mpaw ware :-: -:-:i;,:;3i: ..;:~;.'; -: ' z. . - .- . - - -- , : 

reviewed for t h e ' ~ ~ ~ ~ ~ s e  ofi'planning acquisit ion ~f:personne.L...,,::.'?~ ,. . . .  
. - a d  and'kstabli&~~.~of:~peratfng'proc~d&&s;'; , ,This .  :"i&,:;.?~::..;-:...: ..'- !I:: . .. . .,.<'. . 

- .- - : -.review revealed s&ioud deficiencies- &,* h limited ithe. usefuhess'-'..~- - ,.;j .: - ... - ..'* " - '. " 

- . . of the f a c i l i t i e s  assthen 'pianxied. ;:"' CPlaneesl in l&a€ion- .Tange-;;;:,:z -' s:: : . - - -  -c. . - .', , 

- - - - . -. & orienta'tidr; i h c l U d G  - m&-$&rj!abation , bf.. f 5:.,..<-:-+5f i; ;. ; ,:::;. .:' , . 
$. .& .r " ' - . . 

. . . , .. . . . .  - static fa~uitiei',,i.~:,~@&r'to. c&pIy.~'with k*iremen+p:fo<;saf a:; .:.2;$C. ',::/:.:-:. . '.- . . . . .  * <  . ,. j.. . .: . . . .  ? ..:..:.. ;.. ... ;... .... - - ... . ...; . .... . .  . . ..... . . .  . .  
- I  . ' ,; .;;;. -; .:.. : :. 

. . . . 
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z 5  econonical operation were mandatory. An inspection of 
fazrain i n  order to se lec t  more suitable s i te  locations was made' - .. . , 

, I.', 
- x d  surveys  of the apparently sui table  locations were started. d,'# .' 

: :. 2 e n  a revised s e t  of c r i t e r i a  were s ta r ted  and a conference was -.  , - ,. . . , -  tdd d t h  representatives of the arsenal, Mobile Dis t r ic t  Engin- : ' , ., ." , 

E C , ~ S ,  and J. E. Sir r ine  Company on 13 December 1950, which jras I . 
- I . ,  3 l l o x e d  by a working session a t  the of f ices  of the J. E, Sir r ine  - . . . 

Ccziany a t  Greeriville, South Carolina on 4 J a n u a r ~  1951. Prepara- :. . " % , 

tZon of completely new archi tectural  drawings and specif icztions - ' . 
~ z s  i n i t i a t ed  a t  t h i s  time although f ina l '  l i n e  drawings and I '  - .  , 

' i 

c r i t e r i a  were not supplied to J. E. S i r r ine  Compaw until 23 . . 
' a .  . .  r'ebruary 1951. This affected a l l  ORC projects, 1 through 4 . . . , .  . . 

kclus ive ;  the designs fo r  Computing Laboratory, Instrument ..5 .. . . .  
?CLdings, S t a t i c  S t a d s ,  R i g h t  Stands, Assenbly Building, . . - , 

- "peratwe Conditioning Building, Ttagazines ana Range Lqon t  . Y  ‘. '? * . : 
Lxluding u t i l i t i e s  were completely changed. . . 

. ;i- * . .. . 
20, It was necessary t o  formulate proposals f o r  Research ? 

'3 a d  Development f a c i l i t i e s  to be included i n  the FY 1952 FCA 
Frogram during Novenber 1950, It was also requisi te  t o  'revise i 

*e P!obilization Plan'of the  Arsenal t o  incorporate ORC and O G K  ', ", ' . . . 
a c t k i t i e s  a t  this same rime. The d i f f i c u l t i e s  encounted i n  . . , + t . . . t 

-arr iving a t  a decision as  t o  which f a c i l i t i e s  or even which :; : -t - . , 
fmctions are  essent ial  t o  the  mission of the arsenal c lear ly . - i .; 
&dicated deficiencies i n  organization and planning. m e  inad- -"i 
equacy of the AE dmwings f o r  FY 1951 f a c i l i t i e s  to  provide &e ~4 . 

items most urgently required fo r  currently assigned and apparentlp4 '. , 
M i n e n t  work emphasized the need f o r  both be t t e r  organization and.4 . .  4 .  

Set te r  planning; a s  it was then apparent, t h a t  essent ia l  functions : -l ., , , - of the organization were being neglected.. . . . J.-.: . - .  
.. . , , 

+ : ' .  
21. I n  order to  correct  the appsrent f a u l t s  of ORC and ' ; - ." :: arr ive a t  an organizational s t ructure that  would assure the per- . > .  % - 

fornance of- a l l  necesssry functions including planning f o r  pro- >; . , 
' .  

gressive development of the organization, Remorandum from Chief, ' . . ' .: . --Ordnance Rocket Center, dated 10 November 1950 was directed t o  . "- . 
the follouing: Chief, Research Group; Chief, Project Engineer; :!: . ' 

Ciief, Endneering Design Section; Chief, Test & Instrumentation ' .;: ' 

Group; Chief, Planninc Division; Chief, Technical Reports; J ,  . . . 
i .  

Librarian; Executive ~ s s i s h n t ,  CRC; Project Officer, 'illiokol ' 
, ,. i; , 

' . Corporation; Project Officer; Rohm and Haas Company. To quote: . i:i 
, i d  - 

* - ?: ' . . 
"1. Each addressee w i l l  prepare by 1$ November . '1: 

1950 a statement of mission, function znd duties of h i s  uni t  t . . . 
supplerrient try an organization chart. I n  cases where an indiyidual ',; ' 

. :: - 



-SEZ%S t;tie e*i-e seggie@% of the organization, only a. 
r-G-tTon c- & furnished ,'t - *- I 

"2, %;_e 2-Lzose of this memorandum is t o  acquire ; - m 'ks-k ~ r . ~ o ~ t k z  on w2Zcii t o  determire an interim Ordname 
%>EL- :-br ~rga&a%ion, i . ~ i t l ~  p r & ~ ~ i b e d  du t ies  and funct ions  
592 -& r~rg-&m%&zlLf segne nt. '7 

- 
Lr 3 s  recogzSse6 organizational  s t ruc tu re  modifies and 
5ete-*s C e  c3a---cter of the function performed a s  nuch as 
2=~ef -- 2 0 ~  a, =;-taAks ar-ganization. A l s o  it was desired to avoid 
= o m  ~r,=stfan" or "too rapid  freezingft  of structure and - = -  -xes ?&rn*s_re, a Qexible i n t  erin~ organization providing 

+-:== aotancement and r ec ru i t i ng  was desired* Re- 
~g~~~~~ - a s  t o  be accomplished without d isrupt ion of work; 
" - -- ~mf~;-e, &&e i&erim organization was t o  be accomplished w i t h  

. * 
s y,-iz=- cX=ge i n  duties assegned t o  i rd iv idua l s .  TQe previously' 
EE&SC~G f-=+,ions were to be added Lo assignments of u n i t s  dot% 
-E&*%& -ark; coordination and supervision of t h e  additional. work - 
-+ to 2e accomplished by interposing a new organieational  le vel . =+ mm-&st5-on ck& i s  included i n  Appendix B, &bibit I. 

22. Assigned rese.irch and development p ro jec t s  were 
ssric1s3~ delayec! due to insuiff i c i e n t  personnel competent t o  
ssSSss;;E3ct 31'  pervis vise the requlred work. I n  December 1950, tech- 
7:.7+3~ - qf t rained" enlisted personnel became available, and were 
-@ed t o  perform work requiring knowledge commensurate with 
*%eZr'ectucation and training.  By 1 Apr i l  1951, !LZ e d i s t e d  
q e z i z l i a t s  were being utilized bj ORC. However, t he  l a c k  of ;i: 

e f  i c i e n t  emerienced rersonnel  t o  t r a i n  and supervise t h e  work A 

oi_" the young en l i s t ed  men l imi ted  the  gaaerd. progress i n  obtain- ': 
ing maximum benefi t  fPom these well educated but inexperienced 
people. Since these  men had an average of eighteen months t o  
serve a t  t he  t ime of t h e i r  assignment and there raas l i t t l e  assur- 
a c e  tha t  they could be retained after separation from the servica,l. 
a long fornial training or stahdardiaed apprenticeship was consider& 
impractical.  Hence, these  men were put to -mrk immediate& with a 

the d f r m t i o n  and s ~ p e r v i s i o n  possible from persormel who Nere 
+ 
2;' 

already overloaded with tasks approaching t h e i r  maxfmum capzcity. g' 

In  moot cases, c-nsidering conditions, the r e s u l t s  were excel lent  3 

and some of tne most prorriisirg c iv iL iv l  employees or" t h e  lLDD at 
t ~ e  $resefit t k  were f k r s t  assigned as en l i s t ed  s p e c i a l i s t s .  

23, The o v e r l o ~ d  of planning, orgmAizing apd t r a i n ing  " 

made apparent some confusion which was caused by incomplete 





. .  > . .  . . .  . . .  " ' ' 1  . , , ,  , ---- -5: --- -J =re issued which? could, not indicate  the i complete^: ...'.,...'.i;.. 5.;: a ;  . .,.:,.;', .... .:.. . . % . #  
, , .< ! .;. . '? - ... . . . . . .  -+ -zre+ ?la 'continwd -to cause confusion even. a f t e r  the : ::., :-. ,.,.: ::....- 

?.,+ .: A, ; . - ' 

Z * k  site xss r e lma ted  the present range leyautbecama - .:<+ ::.: ,.,; ,. . . .  . ., . . 
L ..,.'.<... . I.' " . . 

, . _  ' .  - sz acccz~ l i shed  'fact .- . . .. . . . . .  :Tip+ . ; i . . . . . .  . ... ... ,,L.!;y, a , . ; .  ... .. . . .,:-t.! . - .  . . . . . . .  . ': .., .. . . . . . . .  . .  . . . . . . . .  . . . . . . . . .  . . , . .  'K . . . -  -;. . . . .  . . . . . . . . . . . I . . . . . . . %  - .  
25 .- ' The mission of Redstone ~rsenal'  was restated.. in..!,.l. :.::.i:: i' r.li'.:?: :, *.-..., . . . .  

10-9 dated 26 February 1953.j as, it "pertains t o  free rokkets, .. 3;. .... .;:.:. . 

:abs and relzted i&s, - t h e '  changes. f roq: the. . 'previous ~ l a t t ? ~ ~ n & ; :  .:'.'.;?;. { . . . . . . . .  ::,' r. . , .: 
. . . . . . . .  . .  ! ' - . ,  . . ' .  ' , .; ..; . , , ' .?'Z. . '  . L-e : . j . . . .  . .--. , .. .. , . .. . . . . . . . . .  ... ;,t.,.:;i.'$~ .'.,; ..~c;c:is~r:.:-, 

. . . . . . . . .  . . .  . - .. . . . . . . . + '.,;,,< ,;:, '<..? ;;, .-: 
'J! . I t . .  ' .  .. . ..a. . .  .. p?' 

. . 
. -  - . . . . . .  . . . . . . . . .  - .  . . . . . .  .,..'. .;...::+.: : I  !:, 

. +,!. , A . *. , . 
: . : "TO: f u r c t h n  .&th ~ o c k .  ~ s l a &  l;senal ,and$:.... . : . :. .: 2: ,,: : r:..: ,!: . ; 

- x  =sat* Arsenal as pr incipal  research and development agency :. :j: ':":-j~::i,:;'+.i.' ':i 

I . ( -  ' ' 

or'. the Ordnance corps: f o r  . . rocket launchers and "s;olid pfopella.&ts:; .; .'; ?;-..'' .;.. .. ',::; - ,- . . . . .  . ;  : . . . . .  .ti.:..:. .:. .? ........ 
. . . . . . . I . .  . . .  . . .  . . .  Ibr rockets, -. respectively .n. _ :  . .  i'. . . . . . . .  ; r L : . :  ::- - :-. ::.. <: . :. . 7 . . .  i 

. .  . . . . . . . . . .  .... , '. . . .  . . . . . . . .  , .  
. . *...,...; .,: 4;  

.. -.: 
. .  . . .  -, M r . . . ' :  . ._ ' . . , ,, .. ,.;<, . e,;; i.;.:..;; :., . ; 

. . . . . . . . . . . . . .  ....... ;.,. . .  "To functidk &:the p r inc ipa l '~esee rch  .:..: ..;, ,..:,,.. ?:' .- . 
-Cevelopme.nt, engineering, bocurexent, and ma'nuf 'acturi~~; or, .... ' . . . *.. ; .- .. :..':$I;; .!. :.,. . .  r; 

. . ; ....;.', '., j:.;,. . !  .. 
<,,. :, 

. . assersbly agency f o r  f r e e  . . .  =t i -a i rc raf t  rockets." '., : .... '.: . . --. . . .  . . .  . a 
. . .  . . , ,,< 

. - .. ? . , . " .: . . .  . . . .  . . .  . . .  . . -.., . . .  ..L. . . . .  .:. . . : !. .'.. . . ,:;. I .  .( 
. - . _. 26. ~ e s e a r c h  'and development programs. i n  :prbgress;iSn :: .. -.,. ..... - -,..\.! .*: F .  ; . ; ; 

>;:.,. '. :* . . :.::. . .  ,: 
zeh- 1951 had reach& a* stage it became m&daiob .:.' ;':'{ <>; '. .... ' :"..+ .:.!, :..':!: 

o ~ r a t e  more t h a n  one range o r  delay and reschedule'"tw0 ;.important . i-r":l:Mir.a.. .$ ;"j 
,... - .. , z i r c ra f t  rocket. projects. .- Therefore, clearing and: grading. f o r  + j  .;."*- .. rI;...:;:;::'.: . ;'',:: 

. " q o r q  ria& i n  the &nge .1M, area was started;! using .: ,'': . ." i:!... .'" ',. . .... . :. 
I;:. -' ,'. , .'. .'.( 

p r o j e c 6 - f d s  .for t h i s  work. fie. temporaq f i r i n g  site. was 'locat$d,, .. .. : , 
on the center l i n e  of t he  planned permanent r a g s  /sufficient:  .. :" . . . . .  i.':? ..I; ::..:;,',; . :: 
distawe . from plznned ,construction s i t e s  . to,, permit ; non-interf er-': 1;:; :;:..c".: l i  '-.'.. . i 

. .,;. ; : : 

. .  esce schedules f o r  Tl ight  testingv-.arid .construction w'ork. ,'Clearing. T- ,  ,.: :I:.::,.. ... . 'i . 
. :.. extbnsivs enough t o  p&dt .  o b s e m t i d n  "~nd,.instrum&n:tation :on a "~j;.; 2 .:, 

,.:,*A* y"'?.;:<: ..i'+ . , . . .. - - strip. 2000 yards long .and 1000. yards wide was.:pushed as .rapidly. ?;. .-.,, .,:. 
as the f loaded condition &:the land would p&rnit,,  ,. . A n : . e a c t  "; *'?q ::-;::;:-:;; , - . .  ,: ' ; ',..:, , 

- area roughly 2hO:yards by 2000 yards was cleared t o  p&vide fo r . .  ' '5 .::::!<:' *- . , - :,.! . .  : 

Iocation of impact p o i n t s  and, recovery 'of , spent rockets .. Temporaq?j I , -  

. ~ i c a d e s .  and an emplaceh launcher were. erected.;. clnstrumerrta'tion.:?;:~~~~, . . . .  i'ji':, ,! - .  ;. 
. .  wiring- was ins ta l led  . . . .  ,bg:. Test and. Evaluation personnel. For e?pe- -:::, ' .' .:.- .: 

.:.; t 
d i h  range personnel cleared. brush while iastrumentation man /:'"'4,.: j:.;; , . , % : . " . _ .  
strung wires right b e k ~ f d , . t h e   his' range was f n scheduled. opera-! .:, . . .  . *... 

\ . . :  
t i o i  by 1 May 1951 . . . . . . .  a'nd has bee'n'used 'continuously . . . .  since tha t  'time. :.C..'% .,;- ::; . . 

. ; . .  ? . :.: .'> ..,. ;. . .;...- . .  . . . .  * 1;;. ,'. -' 
- .  - .. - .  

. . . . . . . . . .  27. ,A 2000 foot l i n e ,  c6mpletklyinstrumented range ih ; : l? : 
. .  . .  L 

the ' ~ ~ a n ~ e '  28 drea which tla's . 'started i n  P.ugust. 1950 was put  into ' .!i/ ...:: . . . . . . .  

operation o n  1 P e b r u e :  1951. .~::This-'facilit'y~was .operated 'unt i l  . 3 -  . . .  :. : .:.. -, :. 
progress on ,!Range, 3 "  $&hittia .'its 'removal.'M , the safer. and more' . :! : , -' - ' .. 

. . .: :. - . 4. 

. - , . 
convenient locat ion without . . . .  - A$prciciab2'e;de&ay. . . .  of the'.programs; . .... ' : .r.~.:. . :. - .  .... -..I. :I . ; . . . . . . . .  . .  . . . . .  .: ..' . . 

. . . . 
l..: . . . . .  . . . . . . . .  ' . “  involved. . .  . . . . . . . . . . . . . . . . . .  . . . . ; , .  ' . - - . .  -- . 

. , . i. - 
. . : 4 . .  7,. , . ,-;i. : '.': 

. .  - .  .-.,.. , .; . :.<; ,: . ~ . . . . . . . . .  . . . . . . . . . .  -. 2 '. . ' , . . . .  
-: ; . : .  . - -. . .: . : . . . . . . . - - .  . . . . .  : 1 . .  -. . . . . .  , .  ,. - ..;: - : , .*. 'I : . . . .  . . , "  . . . . . .  . .. . . .--. . . . . . . .  . . .  t- . ; .  

. . '. -3.::. . , . . . .  . . . . .  .'.:. 23. . : -  :. -- .. .... ... . . . .  . . - . .  .. I . . . . . . . .  . . . . .  ' ,  t . . ;  , . , T -  , :  .".. 
. .i ,'; ' . - . . _ .  .:' 

- .  - . . . .  . . .  . . . . . ,  ..*.:. .$I" , . . . . . . .  . . . .  . . .  . . . .  . ..,... i .... ' * .  . .  ' . * .  . .  ............ . .  ..,_ 
. . . . . a .  , .." . . . . . . .  . . . . .  . . . .  :;.*.. 3 ; 

. :  , . . ..  - 5  . . .  . . . .:... . . . .  - 1 -: . I  .: . . . . .  . _ _  ;., .,." . . , . '? . . 
. . . . . . . .  . . .  . . . - . . .  " .  " . * : . : .h , ' . .  , .. . . .  . - . a , .  .. - . . . . .  .... . . . . . .  . . . . .  

. .' 
. . . . .  ., . . .. - ' . '  
, ..'i,?, 

. . . . '.. ,'.. - . . ,  8 ,  . -. :- .* . . . . ' ..:< .. :. . . . . .  . . . . . . . . . . . .  . _.. ... . . . . .  
"*a .' . , , . ,. . . . .  . . . . .  , , . .  . . .  . . . . . . . . . . . .  . - :. . . <  1 . . .  . . ....... . . 

. _ I  _: 
. I "  .... . .  , .:: _ :2' . . i., ..! ., . . .L. 



. . .  . . . . .  ....... . . .  . ....... ........-..-. . . . .- . . ..:?.,-: ;222'.r, .I,'. . . . . . . . : . .  j;,; ,; d,,.:,,:.-. : -. .::, 
. . . . .  - .  _ .  ._., . . I '  ..,..i , A  ,-+5..: ' .>;$;:j<:.*$. ... .. ........ . .  -. ...?.!,;, :, ::..": +. >.'..& 

:;_ - - , -., ,*,, ,. :- *, .%..< +.<. :. . , ,. :* :L .+,..::iy. .: fj' ,.# f,' .-.....;... ..;. ....". .......... ...... . . .  .- _ . - , - r.,. :. i?**:--,.:?i ......,.. . ... . . .  -.<C: r . . . . .  y:, .- . :L;;;:,;;++* :,; . . . . . . .  ::,, ::cY .,?...4<* 1 ,.' . ;,. , ..... ,;:,r ..-...:...... ,,; ..... u . ST+. .+ .. 
. . . .  -.. . . .?- .::;+ -1 ..;:.;,: T.,>- ,:, . . . . . . . .  . ., . . , , : -  .:.? .> -:: ..z.; :.. ,?.,: ..:.,< :? .. . . : . . . . . . . . . . .  * ,  ,- . : .. ;:;:. .. .,:,,, ,. .. ,;;. ... .,:: :x.> . ..*.... . . .  . .  .:;. . . . . .  ... . ' *  z , .  ..:.;.. ;,. ,,:..= ,. &.,....... :..*..:.:::* . . . .  . . ' . . ' ..,. . . . . . . . .  ,..* 

' .  . - "' ' . :, , v  . .  . ,. ., .. , ,,.$, , .;;> -.. .; i,..* . ::-: . ' ' 3 ,  .::,I$ * ., ..+< 
28. The f o r d a t i c n '  of s long. range o v e & ~  plan vh'$ch: .i A;.: i- -,$ . 

- - ; ,  , . , ; , 
-, .' " . ' 

-5 s4&ed i n  September 1949'1nade slo~.~r6g;ress .dub to ther,,:-. ..i. -i.;.$r; c. :. ::,'.: - - sezqr of imnediats problem.. &ich:;diverted: the 'attention !of ;;iiiL$?;. !J?Lk, 
4 2  >+.. .. %ose indivicbals responsible for: 'planning. :;Partial ~ ~ o n o e p t a  ?: .,;.'la-;,: : ... 

-,...,. . . .  w e e  sketched i n  writing uith tentat ive.  organization: chaw;..;,:' " . . , : f "~ ,~ : "~"~" '  . ,.. I 2.: . '. 
. .functions were l i s t ed ;  apparently' necessaq items .of: -:equip~c; <-- ... " $ 3 ; ~  ;,i;.$i 

:., % $ *  : -.. : m t  were  added to lists submitted bg. the operat,ing ; s w e r P i s o ~  ,.;, - 2s 'they. came to mind; however, no real planning was 'a~co~npl i~hedi  ..::.!<:;:.. .,.::- 
On .9 April 199 the C h i e f ,  O@nancs ROC~.& Center, xtiade the,'~c.t;'bg.~~~ 5; :i l(: 
Technical Director together with the Chief of the',, planning  you yo up a ; ,., 
responsible f o r  preparation .'of a .long t e? pl*  :t o~pimvide"'$or,~~~,,;~ 2 . : i ? ' b Z  

. . . zccomplishing a l l  of the fuxictions necessary. t o  fu l f411  .the s: ...A. :;:.: ., . ,. .,!' ti.- 
- '  assigned mission. To implekent, the lonaulation::d. a& , o v ~ a l l ; ' ~ ~ ,  ;::>: o.;ii: ;.:!;.; 

. . . . . .  . plan, the Chief, Test and Evaluation Branch was .replace$ and .:.,: ,, .:, '::;-...'.:'. *, $; .,., .. 2. e., 
=signed t o  the positzo'n of Deputy to - the Act?.n,g ~&ni.cal ' .$ -ji:-,.~;k.;~. - ,  

Director to assist id :schedulix a l l  programs ;assigned ; and-tu ;:f;,::a:;:,i: ,.,. 
- yovide f o r  inplanentation to meet %existing andf . . .  utu. 'a*iedul''s> . :+!a. ;. ... , . 

. . '- ' :.:;.:. - < 'i ,. ' . . . & . I . . . .  

. . . .  . .... ", .. i? ':-, j;:; ,,:;+:.! 
- 29. ." 15 ~ a y  1991 a relatively conpl~ta2~&t of 'essk,ht$al~ . .+.  sc::.'.' : . ' . . , .  

functions, personnel requirements, facility : andequipment riee'ds . ;rj.? . .#.. . ,:.. :, :.- . . .  . . 
based- on requirements. anticipated t o  "accomplish t h e  research and . :$; ,.$; 
development mission. of Ohnance Rocket' Center. had been compil'e'd.:. ... ,..:.': .,... ; . "* : ., 
.&rk on methods, procedures and operations'.planning'- tq;''&tennine : ,: : " .: , . 

. - <  . h  2 : ' .  

organizational s t ructure had just star ted when Chief, -0rchzaljlce. r.  ;: ; 
.. , , . *< . . , 3 c k e t .  Center was directed by the ~ o h n d i n g  O f f  her: t o  submit :,: ,.<'. :,'::,:- 

.. 
.... 

. . 
' .  .*; . ., . . ... 

. .  30. k s  . 

.total of 164 
c le r i ca l  

..... 

. . . .  .: . ' .  
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--= crg&ztion of t h e  s r s ena l  i s  included a s  t fErhibi t  111"' of ..', ;- A - - 5 - - - 3 .  The Rocket Development Group r e t a ined  the  fou r  ". ' . .  1 .  

cg~-zf;&- brznches n o w  ex i s t i ng  in Rocket Development Division, ,: 
C- z&zirLstrative f m c t i o n s  including property and s tock  , . 
z-l, r e ~ o r t s  w r i t i ~ g ,  e tc .  became p a r t  of the Off ice  of t h e  , . ; 

Tie Mlre of the Eesearch Branch (now Rocket Development 
* , . 

_ x 5 0 ~ t o r y )  xas chnged  to Propulsion Research Branch, though , . 
Cts ~ b c t i o n s  included zll those now perforned, and ex t e r i o r  . . 
'=tllistScs was considered an  e s s e n t i a l  phase of jts work. The . - .,. . 
~ g e r i n g  Branch becz-e t h e  Design Branch .  The Test  and Evalua- 
-L%n mch re ta ined  its mme a d  a l l  of  i t s  previous functions.. . 
2 e  P m j e c t s  Branch repained unchanged, The Photogra?hic Branch, ' ,  , A - 
T&cnkal  Library  and Planning Group became p a r t s  o f  . t he  new ' . ,  5 .  

, . : ' . .  , 
3 x h n i c a l  Services Group. ,, .- 

. d i g  ...A 

, . 
31, The t r an s f e r  of planning ac t iv i t , i e s  t o  the  ~echnj.ca1:' ' a. 

$ e n i c e s  Group of Technical and Lhgineering Division p lus  t he  . .d  : . !:. 
2 s i g ~ ; l t i o n  of tile former Chief, planning Group, ORC 2 t  t h e  t ime - * ~ i  ' . 
cf t s n s f e r  of these  a c t i v i t i e s  chused a ser ious  delay i n  formulat-?. . * 

kg a plzln fo r  t he  new Rocket Development Group. The i n i t i a l  : -4 ..' . 
'szzkground furnished by t h e  attempt t o  formulate a p lan f o r  ORC .-:Y . . .  
-zs helpful;  but  no r e a l  progress could be expected u n t i l  the  . -="I  

of Technical and Zngineering Division was reasonably . i 
clearly defined and po l i c i e s  were established.  A t  t h i s  period , 
&7 t o  day work load 'to meet assignlnents and commitments i n  a l l  . 
o ~ e r a t i n g  segments was large and the minor aggravations a r i s i n g  . .,-' 
ZAvn problems caused ty a general  lack of understanding of t h e  
r e q o n s i b i l i t i e s  and d u t i e s  assigned t o  t h e  new organizat ional  : 
segnents, together  with a 'natural r ~ l u c t a n c e  i n  a l l  segmnts  to . ,I. . . 

. . rz l lnqu ish  t h e  performance of functions previously assigned, . . 
created annoyances a t  a l l  l e v e l s  of supervision. I n  b r ie f ,  "the !:. 
'coss had a rough timn was n statement generally appl icable  t o  . 
w individual  occupying a pos i t ion  from sec t ion  chief  on upo i I .  .: . ! .  

- . ',. . 32. The formation .of -thG Technical and Engineering ' , -  

3 i v i i i o n  caused a review of a l l  proposed const ruct ion p ro jec t s  > . ,, 
. - . L 

$or ReiD f a c i l i t i e s  submitted f o r  the  F41 1952 and r?Y 1953 MCA . ' .  
budgets, Since it was mandatory t h a t  proposed const ruct ion - .  I '  . + 

p ro j ec t s  f o r  research end deve lop~ent  f a c i l i t i e s  t o  b'e included - - 
i n  t h e  FY 53 budget be submitted by 15 ~ u g u s t ~ 1 9 ~ 1 ,  the re  was ! 
i n su f f i c i en t  time t o  consider major changes i n  individual  items i . 

prepared by OGMC and ORC f o r  accomplishi~lg t he  funct ions  assigned' *$ ' 
t o  'them i n  the  old  organization. Hence, t h e  descr ip t ions  2nd . j 
j u s t i f i c a t i o n s  of those items submitted f o r  inclus ion ' i n  the  -':I - . budget were e s sen t i a l l y  a s  o r i g ina l l y  prepared by OGMC and. ORC . .; . , . 
v i t h  minor changes; some items were deleted,  addi t ions  were made i 

i .  .. .ic 



, . . . 
- .  . . . . 

. . . . ' I  . . . . . . .  . . .  . . ' e  . . . . 
. . . . . . .  3 -3 size- a d  scope of some pmposed. buildings, the' .size , . . . 

. . . . .  ~e d c o s t  e s t k s t e s  of son;e proposed f a c i l i t i e s  e s s e n t i a l  . . . . . . . . . . . . .  ' .. -- - -be -- xork xere reduced, p r i o r i t i e s  were rearranged. However, . I I,: r.' . . . .  .'..I :. -- I ;  . --- L;= s b x t  t b e  a l lo t t ed  precluded li jgical changes . of formulation.. ; : ..&.,;:::: ' v !  , :i : ... .. . . L .  : = - h5th the  new .organization before submission. . ';The items :: : ' i. l. '.:-,! ':. :...': 
' . 

. ,4 L . - . . ', ...,.. i : *  

-ied did r o t  indicate plans f o r  providing f a c i l i t i e s .  for.:' (.:i::; .. : . . .  
. . . .  . . . . . . . . .  . .' . . ::., , ; . . 

. . 
=~.o,~anizational,segmcts;.. . . .  . . .  . . .  . . , ..>.: . . . . . . .  ..: .: - P .  . . . .  . . . . .  . !  

. . 
. . .  9 .  . . : . . . . . .  ' y  : . .  

- .  
. . . , - 

d 
, . . I .  : .  . . . . .  :/..i'.;, . . . . . . .  

33. The planning a t  Redstone p r io r  t o  August 1951 was . :. . + ...... . - . . 
. .~  . .  . . -=C! on the 'concept of - a  complete se t  of rocket -research and . . . .  . .' , ., , ' .  ..:: . . . , 4  

*elo?xent f a c i l i t i e s  i n  the v lc in i ty  of Suilding A-120, except .-I..:.v,.: : ' -;. . , . _ . i l.. I . 
5: test areas and ranges, snd a complete s e t  of guided missile - :. ;;:. <!.::;. . ; ' .  . .: . -. 
> - s h  and development f a c i l i t i e s  i n  Plants hxea 1 and contig- .:; ;. :*.. ; - . . . . , .  ' t . mzs =@as. . Hazardous s t a t i c  tes t ing of la rge  l iquid  f u e l  . . . .  ... - '.. '. '. .-. 5 .  . ' ~ g e s  and rocket t e s t  areas would.have overlapping safety zones. ,,.., :.- ., ..:. .!.,, ... - ;, 

5 w e a s  used. by resident  contractors would be separate and . ,  ..: . : , 
~ r ; t h u o u s  5.n so f a r  as .possible. ~ r s ' ena l  service functions 'were : ..':..'.'::.: 

1 
. . 

., ; ' . '  .: . ; 
. . .  . : ,. b k located approximately midwzy between rocket and guided. . 

. *  . . . .  
. . S s s i l e  f a c i l i t i e s .  Fac i l i ty  requirehents originated with and ; ::L; . - ,  ; 

-,,-A i ~ i a l  planning was acconplished by OGMC and OBC personnel in- -'.:: . ::. ... :. ..: . .  

L e n d e n t l y  r .. coordi.nation a t  arsenal l eve l  was: a f t e r  preparation ,: -; ..- : - 
......... 0: M i t i a l  plans i n  suf f ic ien t  d e t a i l t o  justify the Pac i l iQ . .  : j m j  .... 

=Zus, while excellent cooperation between persoruiel.at the work- .:.:::,( ' ..*. :' . . .  . . 
kg l eve ls  of OGNC and ORC existed, the. savings in p e r s o m e l ; . .  :.. . . . . . . . .  . . . a .  . ...::: '{ quipment 2nd e f fo r t  expected..when the&cre€ary.of the Army.: ;..'?''?$.. . . - - I .  . 

. . ,.:.;" \ . . . .  - qproved the transfer,  of guided missile a c t i v i t i e s  from Fort : , '  
- ?  + . .  . , 

3liss to Redstone had not been real ized pr ior  t o  the  consolida- .,?.-'J ..:: ; . . 
. .  .,,, .. t i on  of a l l  R&D a c t i v i t i e s  i n  the  Technical and Engineering . 

. . . . . .  . ., .$ . . .  . . .- _ . .  

. . .  Division. It ' i s  .not d l f f  i c u l t  t o  ..understand the  continued in-.  .:.::" 1' !.... : . : ; 
' .  . dependent ac t ion .  of OOMC and ORC uhen i t  '.is real ized tha t  guided : '3: :c ., . . . 

missiles a c t i v i t i e s  &re or iginated by . a  group t h a t  had t o  be: :-:,<$;.: .. . . .  - ' .  . i  ..I semi-autonomous a t  inception, had developed bo th  working organisa- :i; ' .. 
t ion  .and equipment independently a'nd under hardship and was ' . ...,: . .. ... 

regulated: tD. di f ferent .  controlling .groups a t  higher l eve l s  than , . .-i: 
' . , 

. . was the  rocket research "ad developnient .group. Thus, while some ,' .. ' .. 

.. ~unct io 'ns  are  i d e n t i c a 1 . h  rocket *and guided .missile a c t i v i t i e s ,  :; 5. .'. 
. . 

: a  .: ' -  

they. a re  separated b y  pm j e c t  def ini t ions and controls, and fall .: .:. 7 .'., . . 

. under. different  resea@i'.and development technical objectives . - . - .  

... . due t o  the product ' rather than functional breakdown of a c t i v i t i e s i .  ?'.. 1 
. . . . . f .. 

. f  
. L . . .. I 

:: , ] 
. . i- 

34. The or ig ina l  concept:0f ~eds t6 r . i  project  R-15, '. ! . .  s . . ?  

. . Army Pro Sect A-373-10, Engineer ie :  Building was tha t  t h i s  bui ldkg  .!. . . . . .  ; 
. , uould house design and engineering':activities per taining t o  free' . '{ . - I  .: 

f l i gh t  rockets and be located i n  the immediate v i c in i ty  of ~ u i l d -  .' . . ' 

- ins A-120. Similarly, ODHC-8, A-373-16 BClD Design ~ d l d i n g  was :;.-, f ..' . ., 
' I- 

. t o  house design a c t i v i t i e s .  pertaining t o  guided missiles, while .... ::*? . . . .  . 
w . . . .  

'. . . . . . . . .  . - ' .- ' .-. .::q ., . a .  . . . . .  . . .  . . . .  .-. . . .  > 
. . 

./;;;. ,> : : . . 
.. . . . . 

. . . 26 ' ..., : ? 
I 

. . .  . - .  ' - . '  , *.':'-. :.j. ., . . . .  . . .' . . . - . . -  . . .  '. ..: .? . . .  . . . , ,  . . , ,  . . . . - : . . .  . . . .  
-. . 
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. . .  . - .  . . . - . . 5 . .  . . 
...I .;.. . . ,  . . . . .  =-3,-X-373-9 Research aad Developmerh ~ n g w e r i n ~  Building . . . . . .  . . . .  , . .., . .. . . , 

, . 

i ,: -= -- 'a h c s e  engineering a c t i ~ t i e s  reassigned t o  the  Engineer- .,. , . ' .  , . . . . .  --- > C-. It was decided to relocate  these buildings i n  a .  . , ,. : I -  .. " , 
, ,. . . . 

s s e  locat ion on the north s i2e of Martin Road eas t  of %dd . . :;-. . . .  :: ,. . . , .  .. . : ' _--- Sccl, Ti* g o u p  oZ buildizigs w a  t o  become the center of . ' ; . .;; ). ' . ; .' 

f m c a l  an3 Ehginaerkg Division Activit ies.  Redstone pro jea t  ';: . . : . . ,  ' ' . . ' 
~0~2, k n y  PrO jec t  8-373-29, Research. Laboratory was originally ! 

-:+ . . ' .  : 
-- - . . . .  - U e d  as a f a c i l i t y  required t o  pmvide f o r  tha t  research i n - .  . . . .  ' 

' 

-3 basic  physical sciences mcessiay . t o  furnish the knowledge : .:.I '.tl.<::: .. "-' . . 
e ,,,, !8 ' . :.- ,, -=qzimil f o r  progress in rocket development ac t iv i t i e s .  . Pro- . ,  /.. 

. . 
t .,.-< . . .  " e z t s  chemistry spice was provided by the, barricaded wing ;onv ..:'. -: -: " ... .: . . .  . .  - 

L-120 included i n  the FP 1951 appropriation:, . t h e  f a c i l i t y '  . .:. ' - .  . . . . . . . . .  : :' ' , :-'., 

-4-q-~ested f o r  the r"lS 1952 budget would p'rovide space f o r  work ., ;. - . .  . . . , 

. . . . . .  
57 tll Sranches of physics 'and those branches of chemistrg not ' , '; - .  . - :  :,. .::: . . .  . 
5.3-sed i n  e i the r  laboratory portion of A-120, This was to ..: be . .! .. ?. 

z k-.g appended to the  neu section'bf the  present building. It . ' . I;.. - 
-ss decided to  change this concept. bf Project R-18 and use funds . , . :? - .- .. ;-.:; :. : .':' ; 
rx-rided by t h i s  item to establish 8 separate research laboratory . : ..,; - . '  

. ' . . , .  . , . 
:, , . . . . . . . .  '3 conduct research i n  the basic s'ciences' as a service for . , the . '  . i . ,  . , .  . 

- .  kc+,-he ersenal. This laboratory was relocated on the p lo t  ,:@lans !. , ;,i -. . ': . . 
. . . . . . . . . . .  .. ';o a s i t e  south of Martin Road and east '  of & : ~ o a d  in the .>' .. > 

gereral area of t h e  buildings mentioned e a r l i e r  *this pzragraph;,.?j:: i;: ' , . 
. . , . . . . . -. 
- ,  .. . .  - . - .  - ., . - .  

. . . . .  . .  . .  .!. 
35. After informal discussions G i t h  post ;Engineer . . . . 

:~1-sonnel, on 8 October 1951 the  Post  Engineer was not i f ied by . . . . .  . . .  .' 
=exorandurn of the c,hange i n  plans fo r  u t i l i za t ion  of the  Research ' l.'.:.::' ' ' .  . , 

h b r a t o r y ,  R-18. 1?ew s i t e  locations ,were suhnitted f o r  Technical..? ' i  :. . . . . 
a d  Engineering Division F a c i l i t i e s  a t  t h a t  t h e ,  ~ e w  line. draw- . . ,  ' j . : : . : ' .  . . 
-,." Lgs, descriptions and preliminarg c r i t e r i a  were submitted t o  the -:z, : ..'-' ' : . . .  

, , . . . . . . .  203% Engineer i n  December 1951, Fx Hannes Luehrsen, Chief, Facil-. - +  3 :::..;-. . 

'",ties Planning, ~ e c h n i c a l  Services Group prepeed  excellent . a k a  . . -  i. ... ' :  . . . .  . . 
. . . . . . .  a d  building plans which provided f o r  economical -expansion of ' . '  

ac t iv i t ies ;  .however, these plans were'.not i n  complete agreement - ..'.'! I,'. ' -. 
- ! 

. . 
-d th  existing and planned u t i l i z a t i o n  of areas f o r  rocket' actfv- .""'-.f.. . . .  :'- . . " 

. . . .  
- i t i e s .  For reasons apparent fmm preceding portions of t h i s  i .: . . . ,. 

report, rocket f a c i l i t i e s  :and area plans .were rat as '  complete as ' :. 1 . 
. . . . .  . . - those f o r  guided missile faci l i t ies . ' :  .Further records of arsenal,..  I.: . . .  

. . .  planning were incomplete, which, together with uncerts int ies  ; . . . . 

concerning arsenal  boundaries during . the 191i9-1950 period when. ' :, .T, :. ' . 

. 

areas were d e ~ i g n a t e ~ f b r  rocket ac t iv i t ies ,  added to t'nis confu- , .d . . . 
sion. ' I n  m a n y  cases rocket a c t i v i t i e s  u t i l i zed  areas  on verbal ' ! : 
authorJty of the. Commanding Officer w,ith subsequent approval .--/ ... of . ' .  ! . . . .  . 

. 

. *  . 

. - . the planning board inadequately recorded, These conditions, . . a . .  
f . .  resulted i n  overlapping plans for"  u t i l i za t ion  of some areas ' f o r  ! . 

. . 

- ' .d i fferent  ac t iv i t i e s .  One of the most questioned areas was ' t h a t  . .- . . ., ' ' -  . . . 



- -%&kg w e  3? This  one was exceptionally d i f f i c d t  as .' e - ,. . . 
=q-' -ed a t  the time retent ion of t h i s  area in t h e  arsenal . a I . ,  

.-,t - ... US. -ies i n  long s f t e r  firm decision and approval . . .  1 
2' x u  arrangment was received. While most questions con- &., . :.. -,. 

a .  

cs&g area utilization are nov .aatisfackorily resolved, the  , I .  

-il; Teelings of some of the individuals involved in the compe-.- .': - : 
t 

s&hn for space remain, and cooperation between some branch , ; :, , 
I . * -. &=fs and the Tac i l i t i e s  Planning and Coordination is  not y e t  . . - . 

c ~ c . ~ t e *  - - 
- - . - 

, - , . 

36. In t h e  period from August 1 9 n  through January . c ,. . ,. --. 
2 5 2  w h i l e  reconsideration of items submitted f o r  inclusion i n  . : 

_ , ZY 1952 -and r"P 1953 FZA budget was progressing, plans were , ' , .' 
=&z fo r  incorpomting those items previously deleted from i'Y 52 ' * ' ' . - 

', 
& ,"P 53 requests, a t  arsenal  l eve l  or  higher, .in the FY 19Sh . , - I 

,XA sub~lission. Rocket Development Group planning had t o  be . 
mozpl i shed  by personnel responsible f o r  mission assignments . , 

! 
cf the group: those competent t o  contribute to planning did so, - 

, . 
. ' r  . 

.I 
2 ~ i t e  of a heavy burden imposed by assigned research and .I . .  
<evelopment projects which could not be neglected. Thus, there-  '. b . I ! : ' .  t 

x e e  delays in ' the  assembling of ideas about new f a c i l i t i e s  into A ' ' /  
q d p o s a l s  in suff ic ient  de ta i l  to serve a s  t h e  basis f o r  work 1 
3 tfie Planning Qroup. The Planning Group, i n  turn, had too few * .. 
g s p l e  t o  work with the operating personnel, so could not deter- i 

. < 
zi,?e t he  adequacy of proposed f a c i l i t i e s  t o  meet the requirements " , 

- 'i Lzosed by the functions to be accomplished. i 

.- ' !  " ? 

37. Two &portant f a c i l i t i e s  ,wfiich were badly neglected r . , - * %  . 3  i . - --because of the  inadequacye of pkrsonnel available t o  develop proper ;'.. : r 

c r i t ek ia  w e r e  Redstone Pm j ec t  R-16, A m y  Project No. k-373-U, , ; - - i :  
i .  

3 c I o  sed Test Range 'and ~edstdne Project R-21, A r n ~ y  Fro j e c t  No. ' " . v .- - f 
A-3D-20, Ba l l i s t i c  Track. Each of these f a c i l i t i e s  was included . i 1  
ir the  FY 1952 program before suff ic ient  stuQ to determine e x a c t l d  .- I 3 c 

1 

the Qpe of facility required, and before the economic aspects of ,'; % .  

, - !  
construction and operation. were determined. To fur ther  complicate "' .. 

3 . .  

i . 
procedures, art adbninistrative decision- was -made t o  construct the ' ,: ' . . .  i .  
3 c l o s  ed Test' Range (a f a c i l i t y  which should .logically be. desf ghed ;? ? 

as a-s ingle  u d t  and which may not be operated w i t h '  construction *.I. J , ,  
- xork i n  progress) i n  twrJ increments.. The f i r s t  increment was t o  ' h* 
cost $ a ? ,  000, an amount which would t a x  the  ingenuity of the 

{ 

.,t . .  , 
designer to obtain the minimum of s t ructure and u t i l i t i e s  required . I  

f o r  successful u t i l iza t ion .  I n  December 1951 a contract was o ..-.i 
' . # ~ e g o t f a t  ed between the ~ o b i l e  Dis t r ic t  Sngineer and Parsons-Aero- - 1: , I 

j e t  Corporation ta develop design c r i t e r i a  f o r  these f a c i l i t i e s .  -.-; . I 

- 
Itre resu l t s  of this contract were unsatisfactory to' all parties :--'-<! , 
involved - .-'! 

-.$ . 
> .  . , . ..I 
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. . . . 
I I , .  

33. on 15 February 1952, Redstone Project RII-1, The ? . .  . , . , 
2- X x n t o r g ,  t h e  first mazer project o f ,  the FY 1951 I ,, *, . 

: ,  s , ,  - 
=zzz=ction p ropan  w a s  dedicated. It was a high point i n  
--a -Y- CkeIo?rent of t \e orgznizztion t o  have the  f i r s t  new . . , . ---- -%--c--ent f a c i l i t y  designed f o r  rocket research and develop- - . i i, . . h  

=% zt Pzdstone krsenal in operation. ,. - .' s' . I .. d 

39. In  Ymch 1952, b George He Messerly replaced . ., 
5 2  Severin R. Beyna a s  Chief, Technical and Engineering D i v i -  , < 

-i-cz. On 28 April 1952, the Technical and Engineering. Division 
--e - reorganized. The organization chart  f o r  th i s  change is . +  . . 
- -lzc!ed -A i n  Appendix 3 - M i b i t  N, I 

40. In June 1951 a program was i n i t i a t e d  at  Cornell . , 
- 1 

S ~ e r s i t y ,  adninistration by Cornell Aeronautical Laboratories . . , . . L  & b c h e s t e r  Ordnance Dis t r ic t  t o  st* causes of rocket dis- . . (. 
~ ~ r s i o n ,  a d  tine influence of various fac tors  contributing to  . a  

-. 1 5 ~ e r s i o n .  By January 1952 the survey and'evaluation of work 
zccoqlished i n  f r e e  rocket b a l l i s t i c s  and causes of dispersion " 

M c a t e d  tha t  ba1listj.c theory for  f r e e  f l i g h t  rocketstmust be ' ' ' 

Zzzther'developed, supplemented by numerical a a l y s i s ,  experi- ' . v ' q  ! 

z e e a l  measurements, and review of basic mechanics of rocket . - -:* , 

- z-A@t before predictjon of the  e f fec t  of design and construction : ', . 
=izbles on accuracy m a y  be determined witinout prohibitively . . '- 

a s t l y  a& extensive r a Q e  work and s t a t i s t i c a l a n a l y s i s .  A 
-,-gram f o r  study of the motion of spinning rockets was established ! 

=t. Xorth Carolina State  College under the  direction of D r .  John ' . 
X. Cell, and a compvlibn program f o r  the study of the motion of ( ,- - .  

. - 5  I9 stabi l ized rockets was in i t i a t ed  a t  the University of Tennessee ' . - .. 
I ' I  

=<:,sr the direction of D r .  R. R. Newton. T'ne successful experi- :' ,. - .  . 
,.I ' 

zrental ver if icat ion of adequacy of theory and determination of ,.. , .  

e ,qirical  parameters f o r  numerical analysis is depenlent on the . 
I t 

2evelopment of adequate f a c i l i t i e s  and techniques f o r  determination ' ' ' . . 
of the  motion k~f the rocket outside of the launcher with suf f ic ien t '  : 
precision to  permit s ignif icant  measurements. This requirement s 4 ,  . . 
plus the urgent need f o r  a f a c i l i t y  to  rapidly diagnose design . j . . 
Lnadequancies and construction f a i lu re  of rockets u-der develop- : i , '. 
ment furnished impetus to clefend the construction of an  adequate .- 'I . > 

- Znclosed Test Range a t  Redstone Arsenal. - 
-* # 

b1. Additional jus t i f ica t ion  of f a c i l i t i e s  f o r  FY 52 . 
and FY 53 were presented before representatives of Office, Chief 4 
of Orchance i n  January 1952; representbtives of Chiaf of Staff '9 - 
in February 19.52; representatives of Office, Chief of Ordnance, -.'-?-f : *  
Chief of Staff GL and Bureau of the Budget i n  Hsrch 1952. 'dhile: . ' '. 
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. . .  . . , .,. ". . ' . . '.. .; , ) .? 
= -c=k -- 52 & -? 53 5-4 s-2 02, s b d i t f d  jmtifica- . : :':;:; . . . . .  - - -- . . . . . . . . . . . . .  - - -  - 

+--z=, cA-dr;2 &-a+< 7- m e t e  - F~M&T - & M n g s '  , -:. 8 ;.;, ;; ??;. : . . 

-- 5 ~yz-2. Iij --I952 2 s e t *  was held . ' , .......... . . ? ... 

'=--=- ~ ~ - 3 = = ~ ~ ~ ~ ~ e =  c- ~f z=d j = q = e ~ e Y a t i v e s  SSdf Chief . -2' i : . :: i:. ' .. 
. . . . . . . . . . . . .  . . . . . .  

-2 - 7 ~ 9 7 ~ ~  - & s>-ze Wf-ict- 5 m e r  to obt,.=b -.mmval . ,:.:. ... .,.:;if . . . ' . . .  : 
. . . . .  --- .&-* a *- 2 -z 9 sl;& 53 ft-* . . _ . .  . . . . . - .  , 2 . -  . : * : . :  . - . ' .:. . . .  . . I  + .  

. .i_'. , ._ - 
-.A;.:+ :. . . 

f;2, 2 e  P<s*& LT-+~~-J&- Foma Spud -0- :' : . : . . . . . .  - .  . . .  .. 
. . . :  

- 1 7 s + e ~ ~ ~ ~ t ~ . ~ = s ~ ~ ~ ~ ' , ~ ~ ~ s ~ n e J , - s e ~ d u r i n g 4 , ~ , . ~ - .  . . .  . . .  ......... . . .  .:, - . . . . .  ,:. 
..' & 6 dme 1952. 2 e  z7.i;*ucr5~ of Sci355ng k-120 w2s used f o r  .-. :. . ! .  

,.., ,. . . . . . .  - .  
' . . . -D - mt tks for -32s x a e t k g .  In order to be reaQ for the . . .  ..:".. ;+, :;- :::. . , ' . :.j 

&&z .&&is it-- *&e Z 51 cozst+l;lction prograpl was given . . . . .  -.-': . . . . . . . .  - .  
. . . : '  . - ,I&- over a l l  021- -'at fzcilities not to be contractor . . . : . . . .  . . . .  . , - : '..,. . -. 

, . <. Tke ?*st session co-r3,:ste< of i m i t e d  papers on the' :,: . : . . . . . . . .  
: i 

?~k250;15hi? between c ~ r r ~ ~ ~ t  2nd future weapons needs. and current .!"' . : ;; 5 ..; 
- -&ll;nt - zesemch PTO de-re3.0-nt. Another session consisted! . :": 3 . , : y , : : ' .  , . , : . : . " . 

, . , . .  C- W t e d  pz~ers on selscted topics  i n  current propellant re- . . . . . . . . . . . .  

SE.Z.?& a d  developrent. The other  ~ e s  sions included 'c.ontributed: :?'! : . .  :'., ' :.. -. i 
. . . . . .  

... F-rs on p & p l l a n t  ch~dstrp, interior;  ba l l i s t i c s ,  and t h e  ; : :  ' : .! 
k 7 7  ebiC a2plicatio3s of p m p e m t s .  Since there were ',-"-. ': : . ' . ' . : ~ i  " 

..... 
;... .. > 5 contiibuted papers, split sessions were held simultaneously ' -:',s.i!'l-dd':,;,'! - ,  , , . ., 1: 

. .x,,:: ,..A,::. . , . ..,' s.1, A-120 axid -the Gorgas k 3 o r a t o l y .  Rohm and Haas'.Company, . , . .' :,. 
. ,.., . . ,  . . . .  . . 

. . .  -*tone Pxsenal Research Division xas host fo r  t h i s .  meetfk. .:{.?.?%i,.:.: *::' ,?.."...:'-':" . . . . . .  
. . . .  .,:.:.. .&q:: ... . . .  % .  

. . 

3 I n  June 1952 a. method for experimentally.. determi&g?:$ .?...:: :. .... t ,. ! 

*+Ze s t i o n  of a s p m g  rocket uf ise- in  the launching tube _ w s  : ' * ~ ~ ~ - : ~ , ' ; : * . ~ ?  ,, , ..i tr,t : - . . ,..= >:-.( .: . #. 
. . .  ,. .. . ;,J L&sed and construc t i d n o f  the f i r s t  segmented rail launcher ..p:: 4,-- l?.......'.. :., .. y;?.. , 

%B w e  this system was b i t i a t  ed. . In August 1952 'lk A. C . ~eniu~,;'j;.''. : 31. . : ...: ...... : ' ' .  r . 
cr. devised a . sgst&m -for v&ifging t h a ' r e s u l t s  . of this ' technique :i:.::*j .. :.'j:{,3+,,.. . . . .  ...:: . ;i 

...... 3 -as of hdibisotopes ... The radioisotope technique has . the  : : ,  .................... .. , . . . . :  
&+atages of ' f& ,~ i t i+~ l~  2istinguishing between f m n t  . and r&ar&:;s,';$ '::::'.' . . .  

-. : ; . $, < , , ::, , ,' : , ; ' . .! 
tourrelet contacts with the  'tibe and gives' an indication ' o f .  ' .  :'. . . . . . . .  . . . . .  ,: . -. .- ' . - t .  

ooatact but is:e*penr;i,ve a n d w u l d  be prohibitive 'for:. ,.::;::..':.::::: :,:.. '-:-:.: . . . .  
r. :.. I gathering the s t a t i s t i c s  required; . Both o f  these methods have ,. .:"..;'2 :s .. ...I:., '?;'. = ..: : 1 .-. .. 

.... . . ;  . * .  teen successfully employed ariq '"excellent' 'correlation exuted -: r .  ;.. -. . ::. , 

between the e l ec t r i ca l  mddo't; b t h o d  and the isotope'  method,:.: .,i:.t:i'.$: . . . : . . . .. . * ,, .+: . "': 
33.e t e s t s  using isotopes w&e ,not, performed un t i l :  early . 1953: '.. . ;., ... - , , ; . b ' . -  ., , ; "-:% .. . . : .! . 

,, ! .: . -Zoortunately, t h e  correlat ibd wat$...'good, and the progress made be- . ;:-.:? :::':,. ,.'I :.' -... , - . ':' . . 
- fore verif icat ion of r e s u l t s  'expedit;e',d 'the 'CTork . ~ . ' . a t : l e a s t ~  six . . .  '::I :: j:: ;,fi.!; .; : j 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . *  . . . . . . . . .  . . . . . .  .. 1. .: .:$ .,:... ,- .;, i . . . .  ~ n t h s  o - .  . &. ....... , .. ., .!........: . .  . . 
I . . *  .. , ., , '. t.. :, . . . . 

. . . . .  . . . - . . .  . .  . . . . .  . . . . . . . . . . .  : .... .:. .; ' .,$.. ! ;:., ...... : :; - , .  . . ., . . .  . . . . .  :... r.,;; >. .. , . .  ..- :; 
&. .: In, June 1952. W6'z-k on maas'ure&ktof. shock due :to f .. :: .: . it. . .  

. . . . . .  .. . igc i t ion  of a - l a rge  jato h i s  s t a r t e d  a t   adf ford Arsenal by. Test 1'.Y?,-.? 1 - 
4 Evaluation personnel, while Development, Laboratow. persom81:: $4 . -  "; ' 

. . i n i t i a t e d  ,d&velopment of .  an , interim ign i t e r .  to a l l e v i a t e  dif f i- . '.x....!.!.<.i.i ' .' .'. : ' . . . ' 
cu l t i e s  and permit ,continuation. . . of ' m i  a s i l e  : tes ts .  - Sbultaneo~s~.~%~'!:;~'::~..' . . . . . . . . . . .  . .'. '. 1 

. . . .  . . . .  - . . ., . . . . . .  . . . . .  . ..;..... . . . .  . . 'C .. - . ' . . . . . . ' .  . . . . . . . . . . . .  . . .-..;: ,.A:f .:$$.,<4, : .. .. . . . . . . .  . . . .  ....... . . . . . . . .  . " .:,... I '  . . . . . . . . . . . . .  . . . .  < 5 : . 9 .  . . .  . . . . .  . . ' .  . _  . :. _ .  . ' ..,, . ' .. :. . ' 

. ,  . . . . . . .  . . . .  . . . . .  . ' , '  . .  '1' . . . . .i' -. . ,. . ,.";:.i:4 : .  
1 
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. . . . .  " .  ,:* " . . .  . . .  . ? , C u \ l , .  .-" . . : . . .  . . . . . . . . . . . _ . .  .:':.+.. : ' .  , . .  . . . . . . . .  ..  . . .  

. I . . .  ..I.... . . . . . . . .  . . . _ . . . . . . . . .  . . .  ..... ..: . , . , . . _.. : .  . . : . . . . . . . . .  :.._ ': . . . . . . . . . . . . . . .  . ~ 
. .i;. . ,* . . . . . . .  ' .. . . . . . . . . . . . . . . . . . . . . . . . . .  , .I:. ' ! .  ..'.C . . , . ,  . ' 
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- - -  -- 
LA a&%-& Eadford, t e s t  fhtures were designed to permit " , ! 

< ,!' . .: ' - -- > 3,*e cZ w r k  zt Becis-mze. ihlle XLlegaw Ea i l i s  t i c s  t -, ,+-: - - - 
=7,';3~ solved the ig-nition pmblern in the t o  avoid use of . ' . '', ' '. 

--= -'- I .  

Ir L L c P i  iga5ter c~~5er  d e v e f o ~ ~ ~ n t  here, C?e acceleration . - --  * + 

-ts =- - o 3 t z M  a t  I,?dforxi ?roved useful. > I  

&I+  * . ( 

&. In Jme 1552 a p r c h z s e  order was issued t o  the 
%-s-htmentCo-mforE.CequiFent t o b e u s e d f o r  . : - .  
' f i s t ic  corrpbt.iorrs. B e  decision wrs made to i n s t a l l  a l l  % . < .  
=?it* eqqciPnt fizr5n.g kide zpplication in the Computation . . '.. 
-&-&tory of Guided Z i s s i l e  Uevelopnent Division so there , I  I .  I 

' I 

a -  - . ,  " 
k2 l  be one corputat5ons center on the arsenal. Automatic T I  

&+A reducticn equip,ellt, kcluding IEM key pmch and sorting , . ' r L '  
X-SIES, uil-l b o p r a t e d  t h e  B t a  Reduction Section of :. . " < *  

* .' ;$ - 
?st a d  Evalwtion 5mch. Fxogradng  will be accomplished ;, , , , 
3 the Coqutations-Laboratorg. , I = f ( I ,  ' - s , ',* 

~% . . 
46. I n  k.u,rmst 1952, re2;resentatives of both GXDD and a: -- 

--(: zttended a fscil i tgr reviex ~ e e t i n g  kg Amy Chief of Staff '  - !,.- . , .  
r-'. t o  dlscuss i tens  scbrriitted f o r  inclusion i n  the FY 1954 MCA 
LS- --et. p s e  repres ?to disc&s& .i ,, 

zq7 OS these items. 5ut w e ~ e ~ - o - r n e d  &h_a,td-~ item on the FY 5 4 .  
crstr~cti~nE2r_aL~o'111dd~ee2P~~gxe~~efor~n~1 of the  , :',- 
.- - - -,2icihl iiedstone A r _ s _ e ~ 2 s k ~ , " ~ h i c h  had not been , *d *&.  

d x e l v e d  trg ~ r n y x i e f  of Staff  Gb througn o f f i c i a l  channels . '",'q .-. , 
z-t Elat time. 

k7. Fzilure of higher axthori t ies  t o  release funds . ' - - ~ j  + ' 

=-Q Xobile D5strict'Engineer f o r  use on MCA projects f o r  Redstone .- - a:. ,. . . 
*serial delayed progress on a l ~ r g e  group of FEA f a c i l i t i e s ,  , % *to . 
+2e first increnent of FY 1952 releesed being the  only i t ens  m w ;  .sd , .  ' + . *  

czser csnstrilction. The only MCA budget item now i n  progress ' ' :?,. 
Zor Zocket Development Di-&ion is Range Clearing. ..$-j.,s:l... 

' ..t . $  . 
, , 

48. Cccupancy of Coquting Laboratory, Buildinfi 855 . . 4 + : , 

rzs star ted i n  December 1952. S h e  then a l l  of the FY 51 . !... - ,  

x c k e t  f a c i l i t i e s  have been occupied except item ORC 3 and 6 - ; I  

Tienperatwe Condition -and Cycling Building, where ins t a l l a t ion  . >. .- , I  , ,. 

of refr igerat ion equipment by York Corporation is nearing -* . 
coxpletion, Permanent f a c i l i t i e s  on HRange 1" are being mde 
rea@ f o r  t h e i r  first use i n  f l i g h t  testing. - 1 . . 

,- 
D . Organization - <  1 . ;  

1 , * *  

- 1. The basic 'oreanizstion' of the  Rccket Development : ' . 
aivis ion provides a logical  grouping of a c t i v i t i e s  i n  which 

.". ; '. 

+ .- 
. . 



- - - - - - .  
- 3 --- -- A c=r,aizat,ioml unit- is perf~,* related o r  s5iEil.m 

I-,3~Er?s. %ie 3- .of CCP& i s  clezrly enocg?? defined .. - -  - --- --> < $ < ~ & . - -  
-a -- ucr &auld b u  +A -&OB he reports and each 
-$or should r m , d e  his &et- responsibi l i t ies  and 
-mi -ii5ch sf lrdbztes  xzclct dir-ectb to him. The ornani- -* .' .. 
-, s t k z  is needlessly reak E e z c s e  the i e ~ e s s a ~ ~ ~ $ ~ o ~ n ~ - .  .?. ;..:. ::>, ;:,,, , - - --- 'C r e s m b , $ - X + .  ' j , . ,, :;, . .  . -  & - h s  i n  c m - e  b f i i e ~ w h p ~ -  .:'-.:.',: .".:,:.. ...: - -;= -- - & - G - ~ ~ ~ G G ~ ~  a OZ the ~sp~JZno,w_1-*e and :> 'i: .:.>.. ....: ' ' 5 . .  - -I_I_LC ---d ,>,. : 

Z P ~ , . ~  .,tLon ~cssesr  ed, 5 ~ i i r ~ i ~ ~ d u 3 3 ,  mexbers of the. division . , . 
.... - .I.. ? -e&, fzzsSfclis a r e  p z r t i a l ~ . :  duplicated i n  : 

. . ,. ,- ..' . ; .. . . . .  *a. - / in;27i_&zl 5rm.c-as 23d S E C ~ L O ~ S ,  i .em ~ e s k n .  Branch performing :. . .  . :I':,f'.,, .,-... , ... . 
Z n  feet B r z i  f i i ~ t i o r r s ,  sections of Project Branch doing;-';'-' : .-:. ..:.. :..,. .: .+ 4t4 -;, 

..... work. Soae Plinor & a g e s  i n  the organization 'and opera- .. ....::.,,:,.. :.,. 
;;lln of the O f f  ice of the ~ n ~ e f ,  Zocket Development-.Division . ,,:;;;=):<; : :;, . . . .  _-- u zlleviate Ff not el-Ml;zte m s t  of these weaknes$es.' . . . . . . ,  . .... 

. , . : ..; ,::fi;i , . . 
_ I  '. 

.;. , -  . . . . .  

2. The Chief, Eocket Developxient Divisio~',)loy contx;ols" . ., :'\ .i .*.+ :."'*'.;: .:: . . : ~ . ' 

z t i v i t i e s  by review. Tnis 5s because he does mt have' the ):' . . . . .  . ",:.::; . . . .  . . .  
":,a ", ' ;; . , 

crgsnizetion required td expedite routine matters and'.screen' - . , . , . . . ; . . I , i ! : . - .  :-- . :.. . .. : 
ZAmn routine actions those decisions which set .  precedents con- .:.. . .  . . i . 

. . 21;~ t o  existing policy o r  Ief2ect;hei policy.: H i s .  present - .: . . , . . .  <' .-':41,;.:. j.:.;. . ' . 1 
czganization also. lacks tke-technical "support required. t o  . ' ' .-. . . . ........ . . 

: - . \'. 
erc luate  the '  work of the '  di.:v'fkiri.n-.a5.nd, llecommend procedures to :::::. .. , : . ,,:,,J: -. . . . . . 
a p d i t e  progress to'ward' coGle t ion  . df ob jgctives,' improve. . .  :! .. . .; ... ' . ... . . ': . 
m i t y  of technical work,, or initiate those changes 'which wi i l l ? ," . . '  .. ; . 3 :!: ,,..: :':.. . . ' . . .  

. . . .  . . .  zchieve m p ' r i o r  &sult s . Tie "or&.riization recom~6nded i s  . . -:. . . .  . : .\.. , ... , 
. . ~ e c k d .  a t .d iv i s ion  .levex 'close '& work performance where . 6 d i - ,  :'::?.:;.- . . . . . .  .-: 

. < tte act ion caLbg .bf t i&fed find .$esult$ obs~rved'.;'..':The ' c h q i  . . . . . .  . - . . :').: :.. ; . - . . i 
- 2 the organization recormemled will . f ree 'the' 'division chief -'.:,. . . . . .  j.;. ,l;,l";': $- .,, . ' . . .  . .  - .! I 

. . . . . . . .  ..... . .  Zrom those"r6ytine d u t i e s  wfii'ch keep;him i n  his own office;' :: .:::' * :; .-. 

. I  : w i l l  -permit him t o  'observe; the uorking' of - h i s  organ'izati'on, ,' ::':*. . . :f:: - : ! 
- _  mufa fate plans, &stablish.ljblicy~&d"adequately. ri~;reserrt his ,;:.Ax!:q i ':.'."$. ,, ' ': -. .::: , ' ; i 

. . . . . . .  . . . .  a v i s i o n  a t  meetings and con?erences -with, other, brgari-Lzatt~or~al,.~ : , 
. 

segnents a.nd with h i s  superiors. ."Direct .contact between the". '?'".-'f:.'r . . . .  i 
. f i ~ i s i o n -  chief and the  working personnel is. essent ia l  -#uu&...;,:;i2?::;fT : . . .  

-&s of collnnand hust be. scrupulously: obsehed a n d  ins t r ~ c t i ' o n s ' ' ~ ' ~  i.?-i;'. -I .' " 
-or cements regard$% procedure or perf oqnance of -work shouUd ::?.',."?? ' 2'. : .: . . 'i . . \. ..5.,.\ .. .- 
'ce.avoided during these.:c&tacts. I .  . . ...... . .  . . . . . . . . .  ; . .- 2.. . : -( : .,..il.-~~ .. :' i 

. . .  .:....... . . c .  . ... .? . .  ::#:?;:<;& - c . . . . .  . . - 
3 .  The organiea~ional  s t ructure t h a t  w i l l  f r e e  the': .' .-c::y.q .?: . . . .  : .: 

- : chief from d e t a i l s .  i s  on&. tha t  provides deputy chiefs ( o r  ., ::.::,' -:?,;;j. . . .  
1. 

. : ... ' ~ ~ s o r s  t6, o r  technical 'assistants eta:., the  name %s1'not :.-",. ......" ;4_:{ : . .  f.;::.: I . 

~zo;taot) capable of evaluating tech& a1 perf omance of the;) ::a$:$ : - . - 

Ei<>sion in the, scientific ' or "engineering Izispec$s, of i t~~wol 'k , .  .1;)-;.-j;4 - . :  ;; 
. . . . . .<. ...,in.. . . . . . . . . .  . . . .  . . . . . . . . " . . . .  .. ".. ... , ,..: . . . . . . .  . . ?  , :: . , . - .  ' . ...... - , ..,: ., 0.. , : a  ' ,..+. $:c.<:,,*.'. ' 

. . . .  .... . . . . .  . . . .i . L  . . - ~ . . . .  - s. . . .  .- . .  .>.... . . .  , ."< ; "' '...'.,.-; & ; . . . .  . ....P. ? ..i-. .. ..-... 7 c. . .  - ,. . :-.- ..,;$* , '  
. . , '. 

. . .  . . . . . , . .  ....... _ _: . _  ' 
. - -  . . .  . . . . . .  ....... .-..:.:-;.. 3 2  : .. .;'.Z :$;' . i, . .  : ; .... '>.,+ : .. .- . . ..... . . .  , , 

. . .  - : . .  . . .  . . . . .  . . . , : .; ? < :.--;;;f 
. .  . . q ,  :.,. : 

' ,: .,.:' . . 
. . . . . . .  . .  _ . . . . . . . . .  . * , - v . . , . . ' !  :?. . .. . . i . .  :.. , I .  . .  - . .  ... - . .  . . .  . . . .  w 

: ., ..? .:? -:. A ...: :... . ..'a :.:....'... . . ...., . . . 7. .....a:. !<7-<:;,..v !. ...-.. .: .- , ....... -- . . I'  . . , . - .- ' 
: . . . . . . . . . . .  . . . . .  . . . . :  .. :. . . . . .  . . . .  ,; . ., . ,, . . 'A. , 

. . .  
. y  

. . . .  .... . . - .c ..... :...:. .,%< ..;. .... ",.-a~..:,$;, ,,I. > . . . . . . .  .* . ,; . . . .  .... . .  . :  . . . . .  ; 

- .  ;:.: :. .. .':': .... ; -;:, ..; ,: .,.! : .a . .> . . . . .  *. . : : . . . .  . . .. : 
.* 

. . . . .  . . . . . . . . . .  - -. . i  ' . , .. - - . . .  . - ,. .- : . :.., 2" .: . . . .  ' " ' : . .-. ; . . . . : . .  . . . . !  
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& zz c z s 3 t = t  chief (or de?cty chief o r  executive assis tant ,  . 
-- -- ?----:- ---2 =-~ger, etc) i&o e q e d i t e s  dzy t o  2ay routine actions, 
L ~ - . .  corres;\onderce for c o q l i a - x e  s i t h  policy and good Zorm, . 

I .  ' , 
-----:--a --.>---~es a c t i v i t i e s  Yetueen the organbat ional  segments, and 

---- - -2- - *the bra& chiefs 5 m e s  coordirdion of actions within.  . .  . - . , 
I .  - -- - h e s  -&Lib I n  such a s t r u c t i i  the  adninistrative off ice - .  . . c *: =tll~~w -reports *& 'the J-ssis*!xrrt Chief. - . . 

. L, 'ihe desuty chiefs, vho should be selected f o r  broad 
--p,- -- '-a-~&:e of the t e c h r a l o g  kvolved i n  rocket developnent, must . :: . 
-= L-- -croughIy cor;Feter,t i n  +heir  specif ic  f i e l d s  and be com~le te ly  -: 

z-sy of the l a t e s t  practices zed 2evelopents i n  related f i e lds .  . . 
2: least they ,=st be x s l l  informed concerning current projects  
-4=; ..a to  rocket resezrch ard developrent. The deputy chiefs, ' . . ** . .  . 
'c-?zether with t he  a s s i s t a t  chief, a r e  the s tz f f  essent ial  t o  
--- -, = division chief.  T n q  render h p a r t i a l  evaluations concerning ' " . -  : - *i .. 
Csfs ions  o r  requests of b r u s h  chiefs, They advise the  chief 
azcern ing  the i r  o m  f i e l d  of s c t i v i Q .  !they recomend formula- ' ' .. - ..: - 
t i an  of new policy o r  chages in exis t ing policy, within the , - - --- -. ision and rdvise 'the chief co~cerning the affects  of policy J .  
P-f +,,inzted - ty higher zut,hority. 1. 

2 -, 
. . 

5. The ass is tzn t  chief, according to  the  defini t ion + 

- --d ep herein, is t h e  mar? xho ac t s  as  chief i n  the absence of the ' ,  
Lcief. I n  t h i s  event, the deputies serve a s  advisors and carry ' ' 

=z the* routine work without interuption. Hence, the ass i s tan t  
c5ef must be f a r  more than a routine paper pusher, he mdst  be * - 

=~t i cu lous ly  cm'eful of 2eta i l s  a d  comple'tely re l iaSle  'in con- . . 
.I : 

t ~ e t i n g  business in accordance with the pol icies  of t h e  chief. . 
fe is the man k'no makes the organizati'on run smoothly. e 

A .  * . 
6. The deputy chiefs  should be consultants t o  branch ! %  " 

e i e f s  a d  to individual wmkers -xithin the orgmization; hou- 8 .  - . . 
e7exn, it should be recognized tha t  they a r e  advisors and a r e  no* ., 
-h the d i rec t  chain of comnand, except when specif ical ly  delegated * ,'. 
rzsh authority by the division chief and then only t o  the extent .  ': 
q e c i f i e d  ~y the  divis ion chief. - -  6 

. . .: ;4 . 
7. hequent  meetings with the branch chiefs i l l d i v i d u a l ~ - (  

a t  periodically scheduled conferences w i t h  a l l  of the branch - : - . . I  
chiefs, t o ~ e t h e r  with frequent informal tours.  and personal obser- -';.a 
=tSons of operations should keep the divis ion chief adequately . - 4  . 
in foned concerning current projects . He should be briefed con- . . ;+ - 
cel-nir.g problem areas by the d e ~ u t y  chiefs. Abil i ty  o r  f a i lu re  
w m e t  schedules together with funding s t a tus  should be ca l led  .,-, -+ 

i 
. . d  
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. . . .  
_ +  , .  . . . . . . .  

Ah z';-Leztion of the divis ion chief .  b-y the a s s i s t an t  chief . . ' . :  :'. - ;. 
. . . . . . . .  -- -C--:,? I, ,,-~,,ezt t iye  to avoid problems. The assistance rendered..'. , '.:., . . 
. .  > :z -A ciief should not cause him t o  lo se  d i r ec t  contact with . .' '.' . . . .  - -  - . . . . . . . . . .  --E ,-ah chiefs  uko z r e  h i s  r eqons ib le  supervisors. 

. . . .  
8. 'i2lainiG of eq loyees  shod.& be a required function ' , - - =; CSCF l eve l  of su>ervision. Tie L~dividual  su?ervisors should ' 

i = - s L ) O  --- t h e  s b i l i t i e s  of the d e ~ v  chiefs  t o  h c r e a s e  the know- . - 
2% 9: their subordinzi&s ky requesting help in  technical prob- .- % - - 
m rcS sho- id  pzrt ic i?ate  in this type of ac t iv i ty  together , .  - - -  
c-z %eir su'mrdir--tes x b r e v e r  possible. They should a id  t h e i r  
,cLcAJ?tes  i n  ? l a - a  a& organizing "their tasks and a s s i s t  
- L, - <=~e'-opTng btter meathods c,5 at tzck f o r  solution of problems. " . .... 
2-7 &odd c o n t f t . - ~ o u s ~ ~  reco~xend sources f o r  increased know-. 
>%e z d  use every ~ e t h o d  possible 'a de~relop the a b i l i t y  of , .  
- 5 s e  m d e r  their supem%sion. Tneg should insure development . . 

zL1 l eve l s  of t h e - o r g d z z t i o n  by adding responsibi l i t ies  a t  ;. ' 
z -a -=A comensurate with the bcrezse in knowledge and capabili ty ' . a . 
r,' "the individual t o  assune responsibility. Y .. 

' $>. .* . . .  . . 

9. I h e  Projects Branch being the key t o  obtaining the  ' ::'. 
-?- - az benefit from the-work of contractors presents a par t icu lar  , ' . .!- ..-- -7 - L e q e .  The project engineer is the arsenal '  s ' d i rec t  contact' ".'-!.' . .- 
-- -- I,;; the contractor a ~ d  is the contractor's ass i s tan t  'in making .. ;"t .. - . . . .  
G r z s b l e  the knowledge, experience, and assistance of the Ord- '4 ' . .. . . , . 

. . 
=e Corps t o  the  contractor. ile must be .well informed concern-;::; . .., . .  . . .  
'-- cwrent work i n  relatbd projects tha t  may be of help i n  ex- s:c!q .<:. -?. a .:I . ' 

=-&bing the end objectives of tine project o r  projects Eissigned" ---;;1 _ . ' 2 :  _. 
. -A i .  The idezl  project  engineer would be a man who .has.  . -  ...;-.$!. . . . . . . .  . :.-,-.#: . . .  . . . :< ; :,-.,; +-z-e7,02ed an understznding of t h e  problems of the contractor . : . . . . . .  

. . . . .  - -- . . .  , J the experience"acquired by having himself' been d i rec t ly  ... , , , .  : m 2 : .  

. . 
- r q ~ n s i b l e  f o r  the c o n h c t  of a similar program which wzs . . .  ' I '  ... . , . 

szzcessfully completed. Homer ,  such people a re  rarely, avail-  .. . - . ,  

---? 0 -- Eor assignment a s  pre ject  engineers. W t h e r ,  men succesafu~ i. .  :. . ' '  

-2 2esign, research o r  t e s t  a c t i v i t i e s  generally prefer d i rec t  . .'.:{ ..  .. ' . ... 

,,s , c i~or tance  o r  d i rec t  superJision of work t o  the vicarious par t i -  ,; : ':.! . . .  
1 ' s-'ion e's'sential t o ' t h e  tekh'nical suhervision of the work of 

, -, .. . 
a cmtractor .  The project engineer nust 'also possess a person- . .:" . . . . . .  

. . .  ;'ity h*ich w i l l  earn t'ne respect and.best e f fo r t s  of the 9: . . 

~ r r t r a c t o r ,  a t t r ibu tes  which 'are:.not essent ial  t o  a competent . . L .. , 

-k%FiGual worker. , Thus, 'gnile t h e  suggestion that'  t h e  individuals ? : ':'. .: ' . 

.i ~ s s 3  c o q e t e n t  in other  br8fiches be' assigned pro;jects i n  their .  . .  . . . . .  

ZielSs of competence . is apparently co'rrect , 'one usually fincis . tha t  ''f . :. 

5~!r i_ence  i n  ass i s t ing  in a contractor's ;iork a s  a project ehgineeP .' 
' 

2 =re helpful t h  specific kr~wledge, Therefore, the best . ''-I ' . ' '' 
. . .  . . 

1 '  
. . 

3 i:- - 1 '  ' . . . . -. .::j' . . 
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-.=ining fo r  a project engineer seeas t o  be a$prenti&aship to' ' .;' .. , . .  . . .  
a =ore experienced successful project  engineer, - The deterrents :.. ', , : . ' -  ' . 

, b Eore rapid development. of our project engineers seen t o  bet.. - iT .:;: : ' 
, . '  

. 8 .  . - lzck of kmwledge of relevant Ordnance Corps pol icies  and "'. . ' . .  - . 
. . .  

procedures, lack 'of kllowledge of t h e  best available sources of ' :* .;.:.. .: . 

X o m a t i o n ,  lack of knowledge of re la ted  work -in progress at:  1.:. .: .:' r 'i :-. . . '  . . . .  . . 1. *. ' . . . .  
. . . . . . . . .  - We arsenal or  other goverment establibhments, f a i l u r e  t o  : --I . . . . . .  

follow reports on related projects, .and inability t o  program,. . : ... :'.-.. :i. . . . . 
' f - ; .  . -. schedule and follow up essential ac t iv i t i e s .  A s  -soon as these .:: - , .. 

d f f i c u l t i e s  a re  overcome the  a b i l i t y  t o  ant ic ipate  needs and. a -  , ,  ;. ,{ . . . .  ., . 

. .  . . .  diagnose troubles will develop, It is recbmmended t h a t  on-the- .;, :. . . 

job-training tci include revim o f  work i n  progress a t  the arsenal ! .'::; 
znd discussion of projects conq,'ieted and %progress fo r  diagnostic; 
p q s e s  be ini t ia ted.  It i s  not recornended t h a t  the s t ructure .'. . . 

: . of the  Rocket Projects Branch berevised  a t  this time. It is., . . .  . . 

recommended t h a t  Chief, Rocket. projects Branch conduct more . .!. ,. . . . ; . . . .r . . .  systematic t ra in ing  of project  engineers. . . .  . . . . . .  ?. ,: 
I 

10. w e  di f f icu l t ies '  i n  the  Design Branch and Research " 
:ranch a r e  tha t  these segments of the organization are nbt +l 

r6equately s taffed t o  perform a l l  neaessary functions. Tnerefore, -. 
I ' taey are not capable of m&ng a f u l l  contribution t o  the program,- . . . . . . .  ' . : 
i ; : 

11 'The Test and Zvaluation  ranch 'should i n i t i a t a  an . '  ,7' . , . j . . . .  
e s J s  of operations and'procedw'es. . 'Ibis w i l l  r e s u l t  in ' %.'* .'' - * .  ' . , 

.. :. s todard iza t ion  of maw operations, . which will . lead'  t o  simpli- 
f ica t ion  of work methods. This study is' par t icular ly necessary * ' ,: . . . 

range a c t i v i t i e s  -and data reduction procedures. A systematic :lbq - .':. . . . . .  
raintenance of equipment program with adequate records of main- :h.?t.i " . . .  

. . . . . . .  " a z c e ,  unscheduled repairs  and a l te ra t ions  of equipment will , .:.* . . 5 . , .  ' .: . . . .  l . .  .. . . . . . . .  - 6 c e  time and records l o s t  thzymghequipment'failures, . . . .  . . . . .  .. . 
. . . . .  <. , . . . .  

12. The . organization of the Rocket ~evelbpment ?@ . . . . . . a .  

32F-ision, except f o r  the  Off ice'  of the Chief, i s  s t ructuralJy .t ..!44 .; 
.' 

. . C '. 
z e n t i c a l  t o  the  present organization; . .  

. _ .. :_ 9 .  .. 
, ,. > 
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. . .  . . ...... . . 

. . . . i 3 . ' -  
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Zriechanic al 
Components 
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Evaltrs t i o n  B r  - . . 

. ., i -  - 
, I. . 

I * I _  

6 . .  1 

S 5 x e  the deputy chiefs r e ~ i e w  a l l  projects f o r  technical - ', 
s " e ; ~ c y  anti mitabi. l i ty of ~ethoci  of attack, they &ould insure . -": 
- - c z s a i ~ . t i o n  of pertinent i r i f o m t i o n  t o  the  personnel working - : . . . . ., 
oz projects o r  problems. It should be their r e s ~ o n s i b i l i t y  to ' . I. 
p=er;t perfomlance of z n  unsuccessful experiment i n  an ident ica l  - I a *  .. . - 

i .-: 
=xer more than once. They shoidd zlso be well in for~ecl  of the  . . b . '  'a - 
s ~ ~ c a l  capabi l i t ies  of a l l  employees of the division t o  insure . , . 
S i  -.a. knowledge within the division is u t i l i zed  before outside , , 

4zIp is sought. In  t h i s  aspect, frequent discussion v i t h  ' 
. I  

'zetxeen branch chiefs i s  helpful and my reveal t a l e n t s  of an ,. * .  - .  '.., 
- .  . 

eq loyee  unknown t o  h i s  own superior. * 
1 1 .  . < ) . .  , . . 

, . 

B. Fac i l i t i e s  - .  

. 13 - 
1. Some objective generali t ies,  so fundamental a s  to  

-5e trite, which have been neglected i n  previous plarning have -. 
c c ~ i s ~ ~ e d  an inordinate a ~ o u n t  of time i n  jus t i f ica t ion  and re- 4 . ,  
*tification, c h a ~ ~ e s  and obtaining permission f o r  changes, i ',' 

z 5 i  select ion of s i t e  locations and changing of s i t e  locations. i .  
i 

I ' 1 .  
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. . . .  . . . . . . . .  .<z+,S G T  - --- r-+== --ii-; C* f=fi?ty. Ve a r e -  . . . . . . . . .  . , -  u u;--.-L4- - - - - .  . .- , ".%. .: . , . . . . .  +--- y- . . r - .  
;- -2 = - --? _r;--- M a~ s- . =,. -a- s = L c ~ ~ ~ ~ s  2nd . see . . .  , . . .  .: ..,:. . . .  : . - . Y-!,'' :.,: , - .--,--- --* - . ==+ ,, - , += --+ . ---a -. 4- p~at the-1- ut i l iza t ion .  :'. - .. ....l ..... ,:: ,... :,: . .  t E p:7- . i 

. . . .  --- C&- 7 & - - - -7s --L- --. . - 3 =q..&d, i .i . . . . .  "., . .  ..j.:. 
J-rzs - - - C . .- . , ,. ,.:. . ,... :' ": . .  . . . . .  . . .  . . x  . - - 2, -I = - ~ - - 3  -kt f-c';i-orrs o r  group of re la ted  ', 

, " e z - c :  --- ~3 5.5 F - 7 a = + = < - 5 a a  mil&% o r  with thisb " ' . I 

=--- 7 = L - = < ,  E cz ,'ce2s a 212x1 f o r  accomplishing * .  * - 
--  - L .  ---- be Z Z E  --- - -?=- -- 2-17 -st  the required equipment ,,,% <! ,,, 

C 

~ 5 -  =Cfl 5s -LO sketch a layout of the - - .' ' . , . - - Lr --- e2 q-=7e --=- _ =A p r e p r e  a m r k  flow chart. L ,- % - - - - - 
8 ;  -a %--. -2 -27~ =- -.-FI GZ z z g a e n t  a review to Zd . ; '  

=-- =:a -e-=C - - ==-- , --' = ,ye - *en accomplished t o  achieve -- - - - -  - * i . .  c c z z o :  C-- z-x =zq~??ed study estimated frequency , - * - - - - -- --- =-=-- - r-,----. .- - - - -is -Z&Q ~iLi.1 indicate need f o r  duplica- ' ,' -- - i .  
A=-- - r,' -+ c ~-ssze-3 ?7i,sion f o r  expansion a t  a future ' , , & 

- - re-z- ----- - - - 4 - zzz - z z  = 3.f- 3- cs,zjing out  the functions re- 
~Sz-,i_~isf+~-~xZ.zr-st,:,v - tkese functions must be performed' . , * -  = ---y -- =- - -- c_ a, - i  -czs e s t i r s t e  the manpower required. *'.1 , I  

I - - -  2T-s-- =a --~z C- CZ~L: c r e q t ~ b e d  f o r  the operations and the - . , 

- -  - - - 
--a -- ---- cz c - ~ z t  - L.=S-, xe csn approximate a specifi-  ' 

- -=--- -- --?=--=-A=--- = T- e e  irdividuals.  Comparing t h i s  with- i' , d a d -  --A- < I 

-- - - -  -I p-- -7;~ =,Z zorlrlos?d, we can determine what I - ,  .I ' -4 . - c ---- - w- .=- a , ,  

=.*a. - --- - -25 I--riC5z-c ke zchieved with exis t ing manpobier; :.- ,'&J . - , I 

+:~-,=--i -a =q Le necessary to  conduct t h e  work . . d  -: '> 
I 

-2 *--- 3- -%-A --2 I --- , -, ,, - s-- q d i . f i c a t i o n s  w i l l  be required, thus,. - - - - - iL-e ;------I---- CTS - ~ - -- -L e z p c t z t i o n  of acquiring people t o  - - -- e- ZSJ =-&:-- - - 
r- - r L . - u - o  .,! , , 

r . - - -  , .  .' 
2- rcz, z c r z  lire drawing of the f a c i l i t y  planned . t - 

-7-L- --& * - = +  rz c s ~ i d e r i n g  what u t i l i t i e s  are  required - x '  

---J ----A -A=- - - I -  - --, c ~ 5 : ~ s  rx .z-r2i>bIe, we can prepare ourselves * to  I 1 -- 
3 f ~ S 5 5 3  S 5-& 7,c,-~zti-oZs . , ~: 

. - se7-=cSion of s i t e  -locations is complicated. a .: - - + ve 5.c' k z ~ e  ZE ~ r e z  ~ 5 t h  t e r r a in  sui table  for  constructing i -- --3 = c -2s fs-cility should be convenientu located with 
r e~ec t  to o t b r  o p e r a t 2 c ~ s  required or contributing t o  i ts  , . 

. ut73Lzation; it skauld be convenient t o  those provisions f o r  
t > - : 2 

I .  
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1. . .  . . 
, .  ' 

. . s n e s t a 7  s ~ r k e s  w 2 ~ t ~ - A ~ t i ~ n s ;  it shoYid be'in a'.,,,bi:,';.* , . . , 

. . . , -&== ~=I=cLE of z ~ r a t i v e  controls . a re  po.ssible; .. , .'la ,',i: ..' 
.: 3. 

. ; < .  .'., 
- . . . . .  

. %  _ . - it -26 za: cce-tr_t r i  oA&er -activities within the organiza- :. . .  1,: 
. - . . - . -  'Ecz or -&*A ZC?..?~+~+&S of oA&er brgudzst ions;  it must be i n  a - . . . . . . . . . . . . .  . .  

. I . . _  - . . 
. " .  . - ---%-k= -&a f~ - a d s i o n  o r  which mag be jQsti-j.. .: ': 1 . . ,  . 

. . - fc s+--il 2, a75,sign; 'kt zbove - the ~ o c a t i o n  . . , '  :;' . . '  . . - :;,'-'. 
..< 
. . . . .  - .  . - h-3 m t  *j--@- %iL& a-ate performance o f .  . . the  functfb* , :;;/. ...... '1 ;::' " .  

&&-- . .  . .i-. 
: 

,'oZ Zke % &*+&.-d; . i" " L' ' ... . . . .  . I .  - 
. . . .  . -  . > _  - .  

. c .  .. i,.',. . , , . ' . . '  
.': . . . . . .  I - . . . 3. .:, . . . . 

- .  *:': *. , ,  .. - . . I . . . .  - . . , .  . . .  ... . . .. I .  . 5. Z% 5s r e h t i v e l g  o h u s  that. the' using o r d z a t i o n  ':':. '. : . - 
_ - . . .  . . .  .... . . 
a- A :eel 'As = e d  :or 'Jib lacility sufficiently strongly. t o  ':' .i,,, :,..a 1 ;.. 
: - 

. . . .  . -7 5 - .  B e  operating organization should -be able' .:; j". - :'j's . 
. . . .  &&&a -da* <*-A .... : -. . . . .  ;. ' I .  . - :(.. . ... . -, is to be perforned i n  or  uith the .,.:. , 
. . ---..;l:& --+ 
. . . .  -. - - *dl 3e ~51s to present a reasonable plan fog its ';...1̂ ,.:*. 

. .  . ' r;t:::,-+<,- - .  -,, %-zx5=& - - "7 zzrrangment and work flow leading' ta : , -  i;, 'j.' I.: . 
- .. ?&or r k  -3 3% 7- it +u~ t h e .  using organization. As . . , ., x .  <, . . ;  , . . . -. . & .,; " . . . .  . . .  

SX;", i--z- - z e T i 4 r . = ~  7 - q o ~ t  is accompli~hed and tile work . " : ..-"; .", .-: . ' - - . . .  
I.... i-,, =,,, :A: , ,- : - l l t ,~s  Planning Branch. should ,be contacted' " 1 - 
5 .  ., . - - -. . 

: ;; ::..- . . . .  & ~riz= ~ ~ a t e  %~,='don describing exactly what;'l:the user . . .  : , . . . . . .  . . . . .  .... . . . . . .  I - -.L . ...... .. . . . .  
,- . ::+..:. - - --- & -xz 9- - e g s  +a accom2lish h i s  work whaC.ifig:'is. ..'."16 . . 
. . . . .  . . z-r- - : 
. . . .  . _  . . - . 2 e  o'Ae,- CeLc;ails' of the preliminam plan 'should - be - 1 :. . . . ;. , . .,' 

. -fi=.kzZ =t c r f i r r f 5 ~ e 5  tetk-een the  representative of t h e  using :' - : : rra&*my . .  . . . . .  . . . . . .  ,,, co@.ei5eIy cognizant of a l l  phases of the . . .  . . . .  . . . .  - 0  . . .  
- 9~=5->=:-----1%Ufie?~~~es?lanning.Branch. .  S i t e l o c a t i o n  . - . . '. ' . . . . 

..... . .  . . .  . . &c'Ir! 'te z w o z r a t i v e  venture. so the, user i s ' ab le  t o  : ..?.. . .. ..:.' 
.:'4 .;. . . .  . . XI_S ~5e~rs COZC=,-V a y  factor affecting u t i l i t y  of - . . . . . . . . .  ., . . 

, . , . '> ;x$sd cozstzztbn zrd k?lile.,the representative of the - :. ' f .  :.:;: ..... , <  .. -.. . .  
? ' .. . .  +-.+'5 t=-a5 q-hin L\e advantages and disachtantagea of . . . . . . .  i;::;.' :.. : . . .  ? -  

. , . . .... . . .  . . ks2-F.i fScztb=;5, ei3-;2sizing overall plaqs-vhich may:Ior 
. . . . . .  : .  . . ' . " . . .  . . " . .  '33% b IC,C~'~ *a '&e ulti,-ate user.' . ' :  . . . . . . I . .  - ..-..: . . . .  . . .  , .-: . . - . . . . . .  . - 

. . . .  z - 1 ,. , ' :- ... 5. 49 z k ~ t  af-,'334 to piDcsed .through al l . ,of  . the . , 
~ 5 ~ s  I, 3 e  Zes- of .a rocket facility .was before :. . . .  . . 

. . I .  . 
3 5 t 3 t b 3  cf -rsts $02 item to .'oe : incorporated i n  the  ' : .,. . . .  c . . . . .  ',!, :; . . - . . 

. . ,  E 9 3 -  2. ore -??tion was the group o f  f a c i l i t i e s ,  ' ': ' , ' -  . . . , 
. . . . .  . . 

- _ I .  . . 5 r 5 ~ t . 0 ~  -2ect S9. 3-23, Am woject 'No; ,A0373062 thru 6-373-69, . , ".::-- ,. G . . . . . .  . . .-' i ! 
. . *Lrs%w ~5ic5 c o m e m d  iiirovements to ce r t a in  range areas .. .:: .... . . . . .  I . . . . . . '  . I  

. . . . . -. ( . - . .- ;. . . . _ .  I .  

7. It is  obvious t h a t  t h e b e s t  tine to p l a n f o r  ..! ' . .. 
.' I .  

. . \ -  . . ,  . i . :. . 
- 2 xeu fzcility is  when the uork plan is formulate'd.. - .  ,;>' ' . . . . .  ! '  . . . .  

, . .  .. , .,.;.- : . , ..k'iile a E  c ieb f ls  d9 the equiprent cannot be determined a t  t h i ~  -:; . - . . . . . . . .  ;* 2. ' .  ." .: I 
I . .  : J 

- - '- - t Lye, a go& emugh geneid idea win evolve to. permit mre : . .. -, :.; : ,. . . . >,. 
:I 

. . . .  . . . . .  - d e t z c e d  study bjr those spec ia l i s t s ,  famiI3.a.r with operation - :.: '.:..', ' "' '..! 
. . . . ... . . .  . . .  of t h e  type of eq~ipment.,:;'All . ,installed ,equipment:- " .' ,' . ,  . . . . . .  

. .  . - I . .  
. . . .  , held be d e t e r h d  as completely as poss ib le  before. ,submitthg '"c. :' I .:; <:: : , '.' .. - .  . . . . .  - .  . . .  . . . . . I . . . .  

' .< - . . . . . . .  . . . .  . - . .- . . .  ... - . .  . . . .  . . .  . . ; .  ..> .' . ,. .*,:.. ,,,.:.-,( ;.. . . . . ' . J  
. , , ' .- -. . . . ;  ..; . . ..... .. . , . . . <  . .  -. :.I . .'.' ' . . . . -, . . :  ' ,:..-::.:-- 

' * ..-,' - * '  . , ..... . .  
. . . . . . .  . . 

*I. _ !-.,.; ..,- !'! 
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t: .-' :. . ' . 
. . . . . . . .  : . .  . . =  ' .  ......... -. ., . - .  . . .  :"38 .v.-::.;..: . - &..- . . . .  ...< ; .:,: :*.,I .$ i 

. . I .  . . .  .- '  ...... - .....:.:... :- .... . s;;:.. . . . . . .  . . . . . .  . . ..:' . . , ' ; . . .  _. ..-. . < .  C . , .' I 
. . . c .  - ' . . .  , - . . :  - . , . - - - . . . . . . .  . . . . .. , "3 . . . . . . . .  r-'. , , .  , .  1 . . : . .  ..?, 4.,...;. . .  - i 

. . .  . . 
.'? .- . . . .... . . . . 

. . . . , - . .  . 1 ' .  . ' ,  : . . ' * .  . . , 
:r: . , . . - .  ,' . -  I . .  . . ., . . . . . .  . . . . . . . . .  ... . . ..- . i .I . , . .  . . . . . . ..: - . . i -  ..- . . . . . . . .  . . . . . .  . . . . . .  . . .  . . . . . .  , :. . '. . . . .  

. . --.;I . ,  
, . . . . .  . . . . . 

. . . . . . . . . . . .  .. ,.; . .; . ..,. . . . . . .'. ' t  

. . . . . . . . . . .  - . *,. . .,. . :- . . .-:.. : - : . . <:g; 4. 1 ; . . 
. ... , , . : .  : . . ; . 7.. ...,.. . . . . . : . . .  .... . - - .  .: . + .  . <  ..,..,. . . . . . .  . . . .  ...... .. . I ,. . - .  . . . . . . . ; ,,.!: ?:+:. : ,: , . ' : i .  ',,-.. -:. . < ;  : . . . . . . .  . ' ' . ' .: . . . . . . .  . . .  

. . 
..... 

. ! .  
-. -! t. , . . : .,%.; $4 . . .  a 

_._' . . . . . a  . - . . . . .  . - c.. ,. ,. * .,. . . .  . % ' .  . .:_ 
. . . - .  . . .  . .  -..... ....... ^ . . .  . . . . . . . . .  ? . . . . a .  . ;-,. . . . .  ; ,: . , , . . . . : . . . . . . . . . . . . .  . . . . . . . . . ' . . . . . . .  . . .  . " . .  . . . . _ . . .  .' :. 

. . . .  .,, .).'... . . . . . .  - '  : 
...,.* .. .. .. . . . . . .  ; , : . .  --.. . . . . , ..- 1 ~f,?.:,. :. : . .  , .. . . . . .  . i . .  ..... ... . .... , . . .  . . .  . '. ,/ .. - .  ,., : .< ;. .i ;,:, ;-7. .:I-, $.? .5'*.;,. 2 i. ,.:*.:. , . : . . . . . .  , . . . . .  

. , . . .  ... . . .. .  . - .  . . . .  . . : . . . .  .... .' .': ,... A,., -.-..:..* &b ! :: ;. A:c.,:. :.- .:,..-> . . .  - .  . . . . . .  . . . , .  



. 
*ip PI..= -iie 

I t 

-- ---l;*-_s reqcest, as  installed equipnent has a surprisingly , ' , ; * a  

- - L - -,-e efi'ect or? tke t o a d  cos t  of the f a c i l i t y  and may be d i f f i -  , - , %  

I .  1 %  - -  c&% to jr=s'&T -&s a ~ i v e d  a t  ky careful  study. , _  I 

. . . . .  , . -  . . .  . . .. < ;,.. : . .  
.. :.' , 

, . 
, . .  . . . .  . - 3. 50Ihi7lO;;- is Ordnance Missile &boratories pro jec t  . ,  .,,.. .:. * . .  . . 

. . *  -3fjr'Le 5iSS- &feZ 22 F e b r u q .  1953 which l ists.  p r i o r i t i e s  f o r  ,, ; i:,;.: . . 
.; . . . =,- ~~-r;-,-t - - ~ p z t  xsulting fron a meeting held on 22 February . ',;..". ." . ..... . 
. > '  .: . . . . . .  . . . . . .  : 1. 

r : ,  . . . . . .  - .,? 3 5 3  - h I r k i i O l i S L ~ i c e  Hissile Laborawries, Post Engineer, , :  ! , . ,  . ,;,; . . . . . .  . . 
= , . :. - .  P~--P+ i - c~ L.-T e-5 m e r i n g  Division,. Rocket Development Division, .: :; ., : :;.- i .., 

, . .  
.. - . . 

. . . .  I .  ... ... . 2 Z e Z  &s=e h e l o p n e n t  Division and without cow urrewe: of  ..-:.,.. . . 4 . ;. ,. 
: ' ,  
. A .  

. . . .  . , :., ' c2 ; ." . . . .  . .* *e r e S & = l i y  contrac.brs, .Rohm and Haas.'ahd. Thiokol:,,: ;. . , ..i , . - ,...i:,..:. .:: ,,.. : . , . .  . . * "  .. .. . . . . .  
. . . ,  -. .. .. " , :;'?.'.F.,.:.r-~ .' . . . - . . 

? .  , , . .... 
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- ZZX?,I,I 3 a T  PROJECT.. . . . *  . ... . ; : , , B W T E D  ":';'I:?: , ' 

. . . . . . . . . .  " .  . . . . . .  , .. 
? A  L N-: - TITLE , . . . . . . . .  . . . .  I :  . ..'.. . -  . - 

. .... - - ( , . ' . .  , i COST . :: ,: 

. ,<'. 
- 

- .  : *:. 9 ., ,. . , 
. . . . .  , . . ' .  .* , 

. . .  . . .  . . 
_:1 . 

1 B-v A-37372 (a) ' ~ ~ u s h i k  & Gfinang : , : $ ' ,  4 8 ,  ;., 
. . .  

' -  Facilit lis s . .: ., 
,. ; s ' . . .... .......... 

. 1. 1 

. ., . .  < .  . . . . .  . , ._ I ' _ . . , . .  , . . * ,  .': ;. ' .  . :. . . .-., fl- . . . . . .  . . . . . :  - ... . 
. . . .  . - .  . ..... 

. . m-VI : ..,. (b) __ _ . ~ o l & t l e s s  &&ion  :. 4bl;g80 :: 
. . . .  <,, ..... 3: . . . .@ 

, . 
, . Fac i l i t i e s .  . . . .  '.< I ,' 

. . . . . . .  . . 
, % ' .  . . , . . -I  .. . > 

2 z 

&-VI1 , . ' (c)  Chemical h c e s s i n i  Facil. ' 167,132- : . 
- " 

=-I (d) Labomtory (Tniokol) : . 206,027 -.', 

Xone ' . ( e )  Security Fencing - A l l  3646% 
ORC Facili ' ties , - a -  .,, . t r. 

2 - .M-7. A-373-24 ' . Addition to ~ e s e a r c h '  Lab 34,000 . 3  . 
- 3 

3 Kone A-373-3 Modification & Expansion . 600,000 ' 
. .. of F a c i l i t i e s  . .. . . 

. '  * .  
'- (a) ~ o a d  Extensions - . - . s 

' -* , < .  . . .  . . . . . . .  :;.,.,;. ~, ' 
. . .  _ , , . .  J ,  ' (b). .Pressure.Test Buildi@,, r :  - ;- ;. . . . . . . . . .  

. . 
I 

. ., ,, ;-, , . , , . 
3. ..-... ... . . . 

(c)  Combustion Test Stand : .  . 
.. , . .  , 

(d) Addition to  Bldg N r  b12 . . 

(e)  Conneition Between Bldg 



6 CEG-13 2-373-26 G-j.idance & Control Bldg 9~0,000 : . ., 
- . . . .  - 7 

. .  
ysU4  - 2-373-58 Addition to Guidance & 1,137,000 ,' ; 

1 I 

7 . , 

Control Lab. . . . . I 
- ! - 

A-373-59 Addition to  G u i d a ~ e  & - 167,000., . .:. C c-9 I 

Control. Shop 6' 

I .  , . . 
9 E-15 A-373-10 Engineering Building .7W,OOO,. - f 

, 
I 

LO OCX-3 ~ 3 7 3 - 7  Measuring Center fo r  Test Area . 220,000'. . 

o G E - 8  A-373-16 R & D Design Bldg .?00,000 ' 72 
- - 

-2 0~~q-U A-373-28 Addition to  Test Area Lab. 300,000 ' ' .' 
- .  . . 

13 R-23 8-3'73-62 land, Clearing & Grubbing Area 368,000'. , 
I 

n 8-373-63 Drainage of Area "Bn 310,000 . . 

. A-373-64 Rcnge Roads, Area "Cfl 165,000 . , 
5 .  

n A-373-65 ~ a n g e ' s t o r a ~ e  k Operation Bldg 37,000 ' 

.-% : 

n A-373-66 ~bservation .Tower a 8,000 ' . 
% I 

. < , 
( C  

u A-373-67 Eight (8)'0bsertration Towers , 2k,000 ' ' . , -  ..> ' .- 

FI A-373-68 Two (2)  . Portable Observation ' 6,000' 1 ' 
r . . 'X... #3 .. . , -  Towers c . - . 

, ' .  .' J $ 6  

n - A-373-69 Flxed Equip. for Free Fl igh t  40,000 . '-+ - 
-I j .  Range ". - .  , 

R-16 A-373-11 . ' Enclosed ~ e k  Range . 5h?,000.  . - - 4  
. .  

OW-15 A-373-30 Two (2)  Hangars . , ~20,000; - r. 

R-18 A-373-29 Research Laboratory 1,215,000. ' ' 

' I  - 
R-21  . A-373-20 B a l l i s t i c  Track . 7773000 

i . .  

. . 
- t o  - .<? 

b 

- .. 
7 .  

. . . . 
.I r .? - .  
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9 -. 
J zsyax ;-= 

< --- -- -7 =?dTcT xjQ--=T 
a --G-- - -- - ESTIMATED, : . - 
1 7 -  - - - ?--- x- -- 
a =  uL--- UL-3  mI. , - COST 

# 
L: ~w-15 2-m-j2 H;lg;rs for  Special Vehicles (5 300,000". . - 

PC-3 6-323-9 Fiesearch Er Development 25 
Engineer* Eldg . 1,302,000 . . : 

s? E-5 2-373-71 . Add!tion t o  Propulsion & hlS,000 'A, -. 
Fuels Bldg 

25 - - !  A-373-60 Launching & Handling Bldg ' 288,000. l T .  ' 

7'5-9 - - h-373-27 Igni ter  Preparation B l d g  125,000 ' ' 
33 - 9  A-373-17 Rocket Weapons Develop. Bldg . 40,000 . 

27 TE -5 A-373-13 Additional P i lo t  Fac i l i t i e s  284;000 , . ' 
d- 

,- . 
3 E-6 A-373-15 Two (2)  s t a t i c  Stands , 197,000 

33 3 - 1 0  A-373-74 Press Bldg for  Solventless .60,000 . Powder Processing Line ' . . , 

-! - x  n A-373-73 Control-Bldg for  Solventless ' 15,000 f '  . 
z ; . 

Powder Processing Wne . , . I  

- 4 n 22 A-373-76 powder Hmdlbq Bldg f o r  Solvent- 39,000 
" 

l e s s  Powder ~rocess-  Line , , , I . "2 . 
- .  . . '2. +". , 

' < . 35 a A-373-75 Oven Bldg for  Solventless 5,000' '' . , 
Powder Processing Lim i - - t  ,;:.'- 

r * 
37 n A-373-7'7 Instal led Equipmerrt f o r  . 

Solventle ss Powder Line 119,000 - '. 
. . ,. ,$.:A ; - 

, .  32 ris-8 ~:373-25 Addition t o  kdm. & hgr B l Q  180,000 . - .-i . : 
2 - 

39 m-7 A-373-79 Storage Ma~azine f o r  . Research . 3,000 - d 
t .  

Lab 
' ". 

R-17 A-373-21 Metdl Working Shop ' l , l5O,OOO Ir 0 

+% Equipment has a l r e a b  been procured (cranes) 8 # ., L .. 2 
' . .* 

- 4  

, . 
. . I 

41 I 
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. . .  . . .  . . . . . . .  .:, .: ' . . . . . . . . .  .- - . - . . .  .~ . . . 
. . . . .  ... . . s _ . . a .  GZ *e -&- +m-n ZT 52, o m  OGKC-10, A-373-18 ,-. :::,, ,(,  .: , 

- F ! ? e  Jssz&-.lg Sio? a d  A-37343 - ijzrracks are" underconsbc-: ; . ,  . . .  b .... :;.;!., . ' 

-ifn7 . =ages ja s z c i ~ ~ ~ ,  juSt i f ic i t ion  of new s i t e  location, ,;;. .;2f'il:l : .', <",, ! .... .. . 
ZZ -m % ~ - 7  d_~i:ii,ng~ obligat ing fuds"on ~..':' . . . .  ::. .- . .  . . . . . . . .  . - .  i .  

,'r.:: :,,;*,:, ; ;. I.;;.. .: " L s e  pa:eca&s -r;ii7 mr?ies in the  program were ,frozen..- . . . . . . . .  ; . , . . ? .  . ,..>a, . - , I 
. . . . . . . . . . . .  . . >. 

, < - . . .  . .  B . .  
. . . . ,  , . : ' < . 9  , . . . . . . . .  . , 

. . . . . i-3, Cke 7 2 s t  of re search and .development pro je'cts , :: ; ;; ...;:.:.. ; ::. ' : 
ta Se 5 . 2 3 3 ~ ~  5 .T 1955 E A  Progrvn submitted 16 Fe'druarg'.19~3,:,:i'?': ':; ': .: . ' i  . . - 

. . _ ,--,at --= =- 2-22, xr A-373-105 '- n i g h t - :  Ted Stands; . . .  : :::>_' .--I .... . 1: ., 
- .  . .  > ;. -' . . - . ,"; - , , , 

- .  . L .  :. w,%G h a  keen desigmted Rocket Pr ior i ty  1'; ,&oject RA N r  .:; '::: . . ~  - .  - . . .  
" 'L- - ,, i z z  2 2-373-101 - Range Instrument. Calibration Labrat.org,'., :. ,:: . . . .  . . '  . 

i G"iO,m has been designated Rocket P r io r i ty -  2; .Pmject"RA Nr. . :.:. ... .?':.; '.r'.*.;.:::::..:.,.-' i - * . . . . .  .. , .i ' -  -,.. ,- ,, 
. . . . . . . .  . . . .  . . 2-25, t;;7 lir i--373 -106 1 Range Equipment Maintenance Shop . . .  :.. .:*.. . I . ; .  . . i  * 

$273,333 b s  been designated ~ d c k e t  P r io r i ty  3; Project RA Nr" :::: .... . .:. . .:. :.. , i . . 
i 

' ,  ,,,, i r  !. ; 
. . . .  . . :  E-33, L z  Xr A-373-35 - P w . s h l  Teat. Laboratory, $88,000 ,ha$: .. ;.., ... +?#. :i ::. . . .  .: ' i  . . 

& ~ ~ z t e d  Rocket Pr ior i ty  )r . . These projects originally : '; : .;':,J:; ;: .,, ' ::; j- :ij 

-=c-& _--wed i n  the  FY 54 submission have been ,subjeut 'of much : . . ;  ; . . 

a c u s s k n  between Ordnance Yissile. Laboratories,; ,Post ~rgineer  ii::: ', . . i . . .  . . . . . .  . . . . .  . . .., . .  , . . . , , . ' ;  . ; , , ,: . . .  . .  . . . .  OZfice ,  Chief of .  Ordnance. . . . . , .  . .. 
. . a  . . . . .  . . . . .  : 

. : . . .  
. . .  . . . . . . . .  . . . . .  . , -  . .  .,,. :. ..,.. ,'i :.,.:.: ...: 

? .  .. , . . .  . . .... . . . . .  
-1 ?"<! - . .  . . . . .  . . . . . . .  . . . . . .  . . . .  . . . , . . , .  .I I . . .  . . . . . " .  :, - 

. . . . , . *,,... . . . . . . . . . . . .  1. ':. E. Equipment'. . +. -. , , . . . . . . . . .  < , ,.:: ; , . . .  . :  
: .',, . C. 

. < .  . . .  . . - .. . . ' i  . . . . . . .  . . .  .t . . .  ,.,. . . . .  
1. ~ ~ p i p r n e n t  should not be o rde radun t i l  a s;ffi6iently : , . i  i;:,:: ; ., ' . .  1 .* . 

.. - .. , . -eU-hown requirement ex i s t s  . . .  .to:& a b l e t o  spec i f fp rec i se ly  , , : < ,  ' ,  . . 
-c- , . 

. ... &t equipment i s  required. k%en.this,  Q-pe of specificatton is. ,.; :'. :: ' . . '. .- - . -  . . .  ... - - . . 
h i m ,  items may be selected from commercial cat+logues o r  'Amy: . , , : . . a t  . - ' r  -:?: '1: . .: . ' . : . .- 

. . .  . - . 4 . . equipment lists and exact costs  determined, Equipment listsi , . . : . y . i ; .  -,.. : i . . . . .. - sho3d  be i n  'continuous preparation and .periodically.. reviewed.. f l>{''f: ?::, . , ., 

- : . . . .  - to discriminate those urgentlgirequired, those highly desfiablei . . , ; .  j'. . , ' . 
. . f o r  ra re  econolnlcd. or more sat isfactory.  performance o f :  functions,;:; ,.' ,,, , . 

. . . . &id .those just  des~ab1e: to 'have  f o r  occasional~~use. Continuous 5 .  , . .: , i ? 
. . .  - - preparation of equipment l-ists will..avoid l a s t  minute preparztion:'.: . . ',11.'.: .: , .. 

. . .  . . .- . - f o r  submission on short .not ice and w i l l  overcome d i f f i c u l t i e s  .-.;":.?,.. .:;:.:.;. : : . . .  
resulting from' j u s t i f ~ q  desirable items .while. omitting. thbse . .:-.I .:..:. . . . . . . . . .  

, . 
actually essent ial .  in the  rush, . Jus t i f  lcat ion .of equipment can :. .:. .:' . . ' . . . . ' .  . . . . . . . .  

. - . . 
. - be on any of the  foll6wing bas is :  'those essent ia l  to, performZ'a ::::; .:':,, . -, - :  '. . . . . .  . ..a . . . . . .  ;' -I .,- I:. .-I. specific function required t o  complete a davelopment; ,those ; i: .:.~l:..::i .> .... 

- .  ,, :b * c, - 
..... - essent ia l  to perform a specFfic funi t ion . requbed to. c o ~ l e t e  a': ': 1:: :., . . . .. . . . . . . 

...> . . .  ;..-. --;> :- -'--=. development- within a reasonable time; those required to: reduce :.. : :,. 7. . . . . . .  
-. . I.... - .  - - 

;: I -I.-. . _  - - - -  -. ,ithe time znd effort  consumed"in performance of.  &.spec i f ic  fuTnction;z " 

.'c . : - . . 
. -; -and those providing general support, resul t ing in a - reduction- of < :i,.::'-? , : . . , . . . . . .  

... - . overall  man$ouar requirements. : Some kquipment is requi red  ta - 3 ,  -:. . 
\ .  

. .: . .  '. . _  . , . .1 corrpletely fulfill the. function o f ,  t h e  Rocket Development Divltsion,-! ': : 
?.:, ti: . . . -  . . - Psrt icular ly weak is .  equipmnt i n  .braaches of the 'scie,nces of .: ,; .:.?* ,::: . 
. <  . . . . . . . .  ., : .-: . physics. Nost e s s e n t i a l o f  t h i s  type is .equipment f o r  detenaina-!?:$:.: : . . , . . . . . . .  
,.;- .. ':. . .  . 

. dion of mechanical properties and behavior of materials. of ... :. ..J . ,-:':::!-:: . ;. . .  ,+.. '.,'. 
, . .  . . . .  . -.' ' 

. ' 
. :. .. ,. .... . .  . I  ,..... . . . .  : construction,' including rh&ologyC of plastics:. I t .  muld be ,~11'::;.Z';*,'. -; . 
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" ' I  

. . _  .,. . 
. . . . . . .  
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fl?SkDIX 1- - ZXHIBIT I , . _ .  
. . 

. . a , . ' -  . '  . i + RST 600e'1/87,.:'..:- ,. *' 
, , + ' 2 - .  , '  

. . . . .  22. D D ~ 3 m W T  RECORD '.' . . .  
CZ'ZCS C3 Ti-Z CI-iIS OF ORDNAhJCE. ~~~ones/lm/6427, ' ' -  :., 

. .  ii:sJE<GEh', D. C . . . 
: . .  ,. 
". ..:.: . . 

- CCSe&0 .1 /227  - - . . . : 23 ~ u n l 9 4 9  2."- ;. . . . .  . .  i.. . . .  67-T - . .  . . .  ., . i  , . 
. . . . . , . . '  

.: . 
S Z Z . 3 . :  r - ~ r e d  Constmction Program f o r  Rocket Fac i l i t i e s  ' . . .  

I .  

. . . .  ., . . 
. . 

. . . : . . . .  T: Scaling Cfficer . ' ., . . . .  
. . .;. .:;.:.e 

, ' . . . . 8 . ,  . . . . , . . .  2sls'a~e Jrsenal  - ., ' % .  , . ,  .,. _ 
- . . . . . . 

: ,  . . .  E-atsXLle, Alabana , , . . . . . . . ,  
' . . *  ... 

1. :A e s t i ~ a t e  was prep;tred for  inclusion ' i n  the ESA budget .'I , {  
, 'I ' fez &h c x z s t r ~ c t i o n  of rocket f a c i l i t i e s  tha t  were considered ' , .- 

L ~ Z C , S = ~  t o  2 e t e d n e  the  rocket research and development workto .  . ,  
ke c z z z k d  cat a t  Redstone Arsenal. This' program has been included :. 
is 5 5  L9SO c ~ n s t r u c t i o n  txldget which i s .  now being considered by . . '. 

. .  ..:.. PyC-~sse Tr,e b t a 1  e s t i m t e  is $~,000,000.00, with funds t o  be. :.. 
. . 

. . 
as f o l l o ~ s :  . , . . 

. . . . - - . . . . 
. . . . , . . . . . . .  . . . b 

, . a , .  . 
. . .  FY 1950 - -  $2,000,000.00 . ,. . . :J:':.. , 

FY 1 9 9  - 1,100,000.00 ..-J. .,;- 
. . . . . . . .  . .  . . I 

. . .  
?'Y 1952 - 900,000 -00 . ' . L ~  -. 

. r ,  

. . . . '. .J . , '. . ,  .. 
. X 

.- a , 2. Zo serve as a tentat ive guide in. discussing t h i s  pro'gram , i. : .;.. -- - . - 
m i 2  ' i t s  Coqs of Engirkers a d  i n  p h n n i n i  the work t6. be done;"the., :. , ' .' . .. 
k3sd &eets give the basis on which the estimates were built . ."< . . , .  , 

3 ~ ~ 5 1 2 2 ~ ~  rrjr be allowed as mcessary within the  limits 3 ..,;: . ;. , . . , 

Q 5-33 a d  legis lat ion.  . . , _ .  . . . 
. -  I . 3 , :  . * .  

-. . . , . . . ; . ?  . " .  . <  
, . .  . . .  ' 

i 
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FY 1950 - , . . -. 

?:CYL* Cescription - SqFt Es t .Cos t  . . 

. i 
1 . - ,  ' - Xdficztioos 'a shipping building - , 

" I 

I 

Z c  s n v e r s i  on to experimental . . 
50,000.00 ' 'k?mrztorg 

- - 
2 Y s ~ 3 i c a t i o n  t o  (2) bui ld i rg  s for 252,000.00~- 

ziix r o o m  $36,000; r o l l  room 336,000; . 
sress room 9?2,00; inspection room 

* 

236,OLW; 2nd one 5 ~ 2 1 1  t e s t  stand . - ' . 
$72 , r m  

3 Sol52 c n p e l l a t  test stands (2) ~40,000.00 ' 
%%*el m 2 t m l  bllfidirlg . .  

L 5 " . , 

boo0 320,OGO.OQ - 1. - CtzrLcd Lzboratory .I . 

a Zqerzbwe c o r a t i o n i n g  building 450,000.00 , . . . 3 1 r 

-80'~ b +160O~ , . . I I 
. _ L .  - , , . .  

6 ? a t  test rage-  ' ~ O , O O O : O O . * ~  .-.. 
' , 

& 

I r 
r .  = 

, . 
8,000~ 160,006.00 .' 'i Zeslen and engineering building I 

1,500 128,000.00 - 6 Loading and assenbly - building 
I 

9 B i l d i q  m d i f  i c a t i o n  f o r  machine 50,000 .oo ' , . 
shop a r e a  - - 

1 

Total t.'Y 1950 $3,000,000.00 t ' 
u s  

kcl to L t r  23 Jun 1949, - . ,  

esT OW.l/G' 1 -  - 1  1 

00 60.1/1127 t , I 

. i 

- .  I 
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. . 
. * . \  - - -  - > . --'. . . 1 .  . - -  

... . - - I _  
. . !  r 

. .- . - . ;..-:.<- . . . . . .  . . - - . y: , .. :- . , . . - ' ' 2usdption' . .... -; ' Sq ~t" .  ' E S ~  .costar.' :. ;; :;: .:. - - . -  . . .  -&rf * - ,. . .,_ . , . . . . . . . . .  . . - . . 
. . . .  r .  . _  i L A . .  , ' . n '  - - - . . .  . ' ' .:.I . .- 

' :. . - .  . .: . - - , . . . . . . . . .  ---. . ='x -a7 - A*-- =dificati& for&sting . .: . .-e.:.':,'.*: $240,000.QO 5 . .  ..,'.' ! . '. 
. - - - - - - ... . - .  . . . . ' 2 , .  . .  .. . . . . . . . . . . .  - - i ,- =qella=lt operations (3 buixdings .' . . .  . .  . . .  . . . .  . . .  - . ) . .  C 

L., . . .  - .  . .  - . . . . :  . . .  .... . a .  
. i '  . ; . - . .  I ...... :-b. - .  

. .  : . . . . . . .  .. - v ~ ~ ~ - r i c ~ d e s  dni  '.s~-inkLer.: :&B tern) . ,' {. '. ,: -': ' '*' ., , .. :'. ,s,: - .  9 
, . a  .... .;:< '.,. . .  .... . . .  *>.. 5 ; .. ! 

:.:k ., .: . . - - g $m,m each ; : - b%y.:;. ,: *,;-.'. ,:. . , . . , ,  . .:.''.-. - . ., . . , . .  . I ? , .  

. . 
. - . . .  . . . . . . .  . - * .  . s ,  .,., 1 . . .... . .  . . . .  . . . - I . .  - . . . I . _ .. ..,.. ' . : 

' C  < .  . '.. . - .. , ' 
- . . .  .. :. . .  . .. - 2  - 1 M a t r a t i o n  m d i m  ,..I,:,:'... yc ; .-, 8000 '-? ' 160,'000.00 : ': :. :. :. - .: ! r--- . . . .  . . . . . . .  .. . . . _  . '. . . . . .  , . *. ' . . . .  - . - . a .  

1 . . . . '  1 .  ' 
. . .  .i ' <. - - . _' . . . ,.. .... . , . . I ,  

. . .  . . ~- - 2 .  m~ld &cpel.lant & s t  stands'. .. . . .  . . . , . .. : ' .., ;,. .'-t..., . , - ,  *.:. .' . . .  ' 

. . . .  / . , . .  . . . . .  - * ; .  : , j  ..,- . -  , ' . . . .  . -  - - ii/coz+,rol b W 5 z - g  and propellant ..'. ' 7 , .  . . . . . . . .  ..... . . . .  - .  , a : . .  ... . . I .  

8 - . . . , .  I - - 
. . . . .  s'czge fzci l l t ies . - .  - . . . - . . . . . .  . :  ~ O O , ~ O . O ( . : . . " ~ ' I ~ .  t - '  .. - . . . . .  .... . .  .. . . .  . - . . .  ' I .- , . . . . ;" . ' , * -,C :... :" : . . . . . .  - , . *  . . .... , . .  . . I 1 . . . . .  - ,  

, . 
. - r. - . ,  f 

- * 

- .  ~ = ~ * ~ s t i ~ ~  of instrument :hop ;:: : - 4000 . - loo,om.oo ' ' ; ' " '. ' - ~ . z -  . . . . .  .:.a;. . 1 . . - .  . j , -.I. , , .  ' , . . , - - - -  - .  . . . . I - . +  . '. . 
6 - - , . I  . I 

.-. . .  . . .  - - . .  . . .  -: T*tal. FY 1 9 9  - .: E~,'lOO, 000*00' ;: ! : .;'. : 
' 0 .  . . . . .  ", .. . . .  . . . . . . .  . . . .  . . A - ..... .-' ' : . . . .: .. 

, . \ .  /. 
... - - -- . . . . .  '' . '-. . . . . . . . . .  - .. . . . . .  . . ' % '  3 . 6 ' .  ' * .  - - .. . '. -,a ..- . . . .  

. .- - . . .  . . , . . -  . . -  . . . .  , . , L O  . ' . a .  , ? .  4. 
. . 

: ..:.*..- .. - . .-. . . .  - .  . . .  . . .  . . . I  -... -, - . . . .  - - . - . . .  . . . .  . . . .,- . , .. : 1 . . . . .  . , 
. .  . . .  . . . . . . - 1 ~ 5 ~  , y.. :,.c ;,;.-. ' .' : .\% .- ., . . . . . .  5 - 3 .  - .  : 

. . - -  - >.,, " . . . -  . .  ' . . . . - . - . -  . . .  . . . .  . .  . . -. . : .'.' . _ : . . . .  . :  _. 1 .  

. . .  '- : 
. . _  .: . . . . .  . -.,.-::.. - . 1 . '  . . . .  , . . .  . .  . - ' , ; .  ; r . .  , 

i .  . *  . . -. -z 1. of.eiiuties ';: :'.' . .' . . ._ . . + . 2~@&)0&'~ !.j ,:;: . .: I .. I. :. ,, . .. :. . !  ' .  . . . . . . .  . . . - a&ce irsz. co t ,~~ ica t io i ; s '~a r id~-  . . . . . . .  .: .,,.. ..- :, . ; . -  - . . .  >. ... .. . . - - -  . .  , . .  .: . i .  
%.. 

., . 
. - ,. i .  '&;- , ' '" . 

, .-\:-.,; --..' ' . . . . . .  . . . . . . a .  
. . I  . . . .  I . .  ' +.:.. '.",:;.. . - p e r  . . . . ., . . . . .  . . . .  . . . . .  - .  . - .c>,; . : . . -. 1 .  C - . 

i* ' . . . . . . .  
2 b c e s s  constnktion of develop- . . &O,OXI.OO . . . 

ze=t lirz m d  pilot assembly. l i n e  . . . . :.. . 
. . . .  . - . : . . .  . . . .  - t ..:.; : ,  .. 

. .  . .  .... 3 - Ces t rnc t ion  of batch ty@ hi.0 .: - 2 5 0 , 0 Q O . ~ ~  ';. ;; 
. . -. . . . . I : . - 

... . .  . . . 
a .  

-. Total FI, . . 1'$2 -:-, $900,000.00. - .  
. . .  . . ' j .  
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, . 
, .I ., . . , : . . . . . . I  . .....:.. 7 ,  . .  ..... - - .  77 . . . . . .  -. 5 1  - , ~ i l g t  ... t~eve loprne~ t  -~kbbra.torg~,  : -:;-:. 112;OW: !:.;$;;t;, . i: : . 

. . . . . . . .  , .... .. I . ..;...... ... . . 
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I t .  : +\ ._ : .... ... . .  . . . . . . .  . . . . . . . "  ,,:>, 1 - - ... - - 
d SFI I  

- - . . 
. . _  chemical . ~ r o c ' e s s i ~ . ' ~ a c i l i t i e s ~ ~ : : :  . . . . . . .  . . .  . . . . . . . . . . . .  . . .  .. . . . . . . . . ~ . . . . .  .. : 150,000,::;;,; ...... .; ' ;..:<j'..'. - :.,_ . *_ . , ..;.', r, '...(,.* ;.. I.,' . .  

.. . f  . ; -, 
. . . .  - .  ' :L " . .  i .; .': j'.:; ..,: .. .A;;'. ..:,.:,.;:$; ~.:; .!. * .<  :+: . 

- m  
13 C 1 . . . .  Solid ~ b p e 1 l a n t " ~ a ~ a z i n e  : 2.;::; : ...).:;:, . 7,00(1:..':;,:; ;:. ; I , . . .  . .,; ..... . . . . . . . . .  . . : ;..: .;: : 

i... . ...... .. .......... . .,.". . ' A -  . - .,,,: .. ,+ . .  ,, .;,; ; ji: ; .: ::.::t ,., : . . . . . . .  
. . . : t "  ..,:, . ,. , . : , , . ,  , : . .  :.;. ,; .:-,;...; '.Is;. . , 
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. . . . . * .  
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8 .  ,,- . ,,.f - -.'. . . 
25 0 3  5 =quid propelia.& . . . .  i ,storage . .  . .  ;;;:,':I:, .:.. 28,()00';. ,$:.!? ,. '~i?;. .. . ,,. ' 

,... . . . . .  '....t :- - ,> :;: ,,..... . . 1- 
, ' I .  
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, :.. i.;." ..\. . , -25 ' 3 FnI . - &vdopment : ~ ~ d ; p i l & ' . ~ ~ & ~ m b ~ : ~ j ~  ; 285,000 . . . .  .:;,:!.,.:, . . . .  . - . .  ;.. . . . .  
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CZC 1s *Installed ~quipmerrt ;: . ': . . ' I . :  . . . . . . .  . .186,oOO "I-.., :'-. 

. . .  . . .  .'. . , . ; ; "!: . . , , 
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